i 


Historic,  archived  document 

Do  not  assume  content  reflects  current 
scientific  l<nowledge,  policies,  or  practices 


inn 


LIBRARY 


*43 


,     '  UNITED  STATES 

DEPARTMENT  OF  AGRICULTURE 


8— 1577X 


Class 


Book 


i^-'^l  -loo 


mj 


^<m^"s 


.K^<- 


^6^^^:^^ 


-,^ 


»^ 


-  m 


tms.  . 


Issued  June  lt3. 1913. 

U.  S.  DEPARTMENT  OF  AGRICULTURE. 


Report  jSi"o.  97. 


INFLUENCE  OF  VEGETABLES  GREENED  WITH 

COFFER  SALTS  ON  THE  NUTRITION 

AND  HEALTH  OF  MAN. 


REPORT  OF  THE  REFEREE  BOARD  OF  CONSULTI^ 
SCIENTIFIC  EXPERTS. 

ACTION  OF  COPPERED  VEGETABLES  ON  THE  HEALTH 
AND  NUTRITION  OF  MAN.    By  Alonzo  E.  Taylor. 

INVESTIGATIONS  ON  THE  EFFECTS  OF  FOODS  CON- 
TAINING COPPER  COMPOUNDS  ON  THE  GENERAL 
HEALTH  AND  METABOLISM  OF  MAN.  By  Johx  H. 
Long. 

ABSORPTION  AND  DISTRIBUTION  OF  COPPER  \A^EN 
COPPERED  VEGETABLES  ARE  EATEN.  By  Russell 
H.  Chittenden. 

HISTOLOGICAL  EXAMINATION  OF  THE  TISSUES  OF 
DOGS  AND  MONKEYS.    By  Theobald  Smith. 


WASHINGTON": 

GOVERNMENT   PRINTING   OFFICE. 

1913. 


Issued  June  16,  1913. 

U.  S.  DEPARTMENT  OF  AGRICULTURE. 


Report  ]Sro.  97. 


IXFLUENCE  OF  VEGETABLES  GREENED  WITH 

COPPER  SALTS  ON  THE  NUTRITION 

AND  HEALTH  OF  MAN. 


REPORT  OF  THE  REFEREE  BOARD  OF  CONSULTING 
SCIENTIFIC  EXPERTS. 

ACTION  OF  COPPERED  VEGETABLES  ON  THE  HEALTH 
AND  NUTRITION  OF  MAN.     By  Alonzo  E.  Taylor. 

INVESTIGATIONS  ON  THE  EFFECTS  OF  FOODS  CON- 
TAINING COPPER  COMPOUNDS  ON  THE  GENERAL 
HEALTH  AND  METABOLISM  OF  MAN.  By  John  H. 
Long. 

ABSORPTION  AND  DISTRIBUTION  OF  COPPER  WHEN 
COPPERED  VEGETABLES  ARE  EATEN.  By  Russell 
H.  Chittenden. 

HISTOLOGICAL  EXAMINATION  OF  THE  TISSUES  OF 
DOGS  AND  MONKEYS.    By  Theobald  Smith. 


WASHINGTON: 

GOVERNMENT   PRINTING  OFFIOE. 

1913. 


LETTER  OF  SUBMITTAL. 


United  States  Department  of  Agriculture, 

Office  of  Consulting  Scientific  Experts, 

Baltimore,  Md.,  December  19,  1911. 
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Ira  Remsen, 
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REPORT  OF  THE  REFEREE  BOARD  OF  COXSULTIXG 
SCIENTIFIC  EXPERTS. 


The  questions  submitted  to  this  botird  bearing  on  the  influence 
of  vegetables  greened  with  copper  salts  on  the  health  of  man  are  as 
follows : 

Are  vegetables  greened  with  copper  salts  adulterated  under  the 
food  and  drugs  act  of  June  30.  1906,  because — 

(a)  A  substance  has  been  mixed  or  packed  with  them  so  as  to 
reduce,  or  lower,  or  injuriously  affect  their  quality  or 
strength  ? 

(h)  They  have  been  mixed,  colored,  powdered,  coated,  or 
stained  in  a  manner  whereby  damage  or  inferiority  is 
concealed  ? 

(c)  They  contain  any  added  poisonous  or  other  added  delete- 
rious ino^redient  which  mav  render  such  articles  injurious 
to  health  ? 

(1)  In  large  quantities  ? 

(2)  In  small  quantities  ? 

Before  attempting  to  answer  in  detail  the  questions  submitted,  it 
may  be  well  to  state  that  the  coloring  of  vegetables  by  copper  com- 
pounds, wherever  practiced,  is  confined  essentially  to  peas,  beans, 
Brussels  sprouts,  and  asparagus. 

Since  the  use  of  copper  salts  is  thus  restricted,  it  was  thought  best 
by  the  board  to  limit,  as  far  as  possible,  the  experimental  investiga- 
tions to  a  study  of  greened  vegetables  obtainable  in  the  open  market. 
Three  independent  investigations  were  carried  out:  The  first  and 
second  were  designed  to  determine  the  effects  of  the  mgestion  of 
coppered  vegetables  on  the  general  health  and  metabolism  of  the 
human  subject.  They  were  conducted  by  Prof.  Alonzo  E.  Taylor, 
of  the  University  of  Pennsylvania,  and  by  Prof.  J.  H.  Long,  of  the 
Medical  School  of  Northwestern  University,  Chicago.  The  third  was 
designed  to  determine  the  absorption  and  retention  of  copper  in  the 
organs  of  animals  and  was  conducted  by  Prof.  Russell  H.  Chittenden, 
of  the  Sheffield  Scientific  School  of  Yale  University.  The  tissues  and 
organs  of  the  animals  used  b}'  Prof.  Chittenden  were  studied  by  Prof. 
Theobald  Smith,  of  the  Harvard  University  ^ledical  School,  with 
special  reference  to  any  pathological  alterations  which  they  might 
have  undergone  under  the  influence  of  the  coppered  vegetables. 
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In  the  experiments  conducted  by  Prof.  Taylor  and  Prof.  Long 
a  number  of  young  men  in  normal  health  were  employed  as  subjects 
and  fed  on  a  diet  containing  known  amounts  of  copper  in  the  form 
of  greened  peas  and  beans,  and  also,  in  some  cases,  in  the  form  of 
copper  sulphate.  These  investigations  extended  over  periods  of  88 
and  120  days,  respectively,  and  included  daily  clinical  examinations 
of  the  subjects,  periodic  qualitative  and  daily  quantitative-  examina- 
tions of  the  urine,  periodic  qualitative  examinations  of  the  blood 
and  the  feces,  and  periodic  quantitative  examinations  of  the  latter. 
In  Prof.  Chittenden's  experiments  eight  dogs  and  four  monkeys  were 
fed  for  two  months  with  greened  peas  and  copper  sulphate,  and  the 
amxounts  of  copper  stored  in  the  liver  and  certain  other  organs  were 
determined. 

The  conclusions  reached  as  a  result  of  the  individual  investigations 
are  given  at  length  in  the  separate  reports  herewith  presented, 
together  with  all  the  data  upon  which  these  conclusions  are  based. 
The  main  general  conclusions  reached  by  the  Referee  Board  from  a 
study  of  the  experimental  results  and  other  considerations  are  as 
follows: 

(a)  Copper  salts  used  in  the  coloring  of  vegetables  as  in 
commercial  practice  can  not  be  said  to  reduce,  or  lower,  or 
injuriously  affect  the  quality  or  strength  of  such  vegetables, 
as  far  as  the  food  value  is  concerned. 

(b)  Copper  salts  used  in  the  greening  of  vegetables  may 
have  the  effect  of  concealing  inferiority,  inasmuch  as  the 
bright  green  color  imparted  to  the  vegetables  simulates  a 
state  of  freshness  they  may  not  have  possessed  before  treat- 
ment. 

(c)  In  attempting  to  define  a  large  daily  quantity  of  copper, 
regard  must  be  had  to  the  maximum  amount  of  greened  veg- 
etables which  might  be  consumed  daily.  A  daily  dose  of  100 
grams  of  coppered  peas  or  beans,  which  are  the  most  highly 
colored  vegetables  in  the  market,  would  not  ordinarily  contain 
more  than  100  to  150  milligrams  of  copper.  Such  a  bulk  of 
greened  vegetables  is  so  large,  however,  that  it  would  hardly 
be  chosen  as  a  part  of  a  diet  for  many  days  in  succession. 
Any  amount  of  copper  above  150  milligrams  daily  may  there- 
fore be  considered  excessive  in  practice.  A  small  quantity  is 
that  amount  which,  in  the  ordinary  use  of  vegetables,  may  be 
consumed  over  longer  periods.  From  this  point  of  view,  10  to 
12  milligrams  of  copper  may  be  regarded  as  the  upper  limit  of 
a  small  quantity. 

It  appears  from  our  investigations  that  in  certain  directions 
even  such  small  quantities  of  copper  may  have  a  deleterious 
action  and  must  be  considered  injurious  to  health. 

[Signed]  Iea  Remsen,  Chairman, 

Russell  H.  Chittenden. 
John  H.  Long. 
Alonzo  E.  Taylor. 
Theobald  Smith. 
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ACTION  OF  COPPERED  VEGETABLES  ON  THE  HEALTH 
AND  NUTRITION  OF  MAN. 


By  Alon'zo  E.  Taylor, 


PLAN  OF  THE  INVESTIGATION. 

The  plan  of  the  investigation,  the  results  of  which  are  herein  stated, 
was  to  place  a  number  of  normal  men  on  regular  rations  of  coppered 
vegetables  and  to  observe  their  metabolism  and  functions  during  a 
prolonged  period  of  test.  The  amount  of  coppered  vegetables  that 
can  be  incorporated  into  a  normal  diet  is  obviously  limited.  The 
amount  of  copper  used  in  the  canning  of  vegetables  in  Europe  (where 
a^one  the  method  seems  to  be  in  vogue)  has  been  reduced  within 
recent  years.  In  fact,  the  pack  of  peas  of  a  certain  concern  in  Bel- 
gium was  much  less  coppered  in  1910  than  in  1909.  The  dosage  was 
therefore  determined  by  the  copper  content  of  the  market  article. 
Even  with  the  ingestion  of  high  rations  of  coppered  peas  and  string 
beans  it  has  been  impossible  for  us  to  secure  the  administration  of 
over  25  milligrams  of  copper  per  day.  This  amount  can  not  be 
termed  a  large  dose  under  the  wording  of  the  assignment  of  investi- 
gation. It  is  an  amount  that  any  person  of  good  appetite,  living  on 
canned  vegetables,  might  ingest  frequently.  As  a  rule,  however,  in 
diets  of  choice,  no  person  would  consume  the  rations  of  peas  and 
string  beans  that  were  taken  by  the  members  of  our  experimental 
squad.  I  have  in  no  instance  added  any  copper  salt  to  the  food,  as 
the  investigation  was  directed  to  the  physiological  action  of  copper 
added  to  canned  vegetables  in  the  process  of  packing.  Six  subjects 
were  submitted  to  the  test,  which  included  a  fore  period  and  an  after 
period,  each  of  a  fortnight,  with  a  60-day  copper  period  between. 
There  were  two  control  subjects  who  lived  upon  a  diet  in  every  way 
comparable  except  that  the  peas  and  string  beans  consumed  by  them 
were  not  colored  with  copper.  In  two  subjects  I  made  separate  tests 
of  the  action  of  similar  amounts  of  copper  administered  as  copper 
sulphate. 

The  purpose  of  the  addition  of  copper  salts  to  vegetables  is  to  lend 
to  the  canned  product  a  bright  green  color.  The  process  is  applied 
to  peas,  Brussels  sprouts,  string  beans,  and  asparagus  tips.     The 
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sulphate  of  copper  is  added  before  the  cooking  and  the  copper  is 
bound  with  the  chlorophyl  and  protein  of  the  vegetables  in  a  quite 
irreversible  combination. 

The  subjects  were  permitted  to  select  the  masses  of  their  diet  from 
the  articles  of  diet  selected  at  a  conference.  The  articles  of  diet  were 
such  as  to  comport  with  the  natural  tastes  of  the  men  and  were,  in 
the  amounts  and  combinations  fixed  upon,  in  every  way  to  be  regarded 
as  good  average  and  normal  diets.  All  articles  of  food  were  analyzed 
daily  or  in  unit  lots.  The  urine  and  feces  were  subjected  to  analyses 
for  the  following  components  by  the  methods  stated. 

Total  nitrogen Kjeldahl. 

Urea Benedikt-Gephart. 

Uric  acid Salkowski. 

Purine  bases Salkowski. 

Creatinine Folin, 

Total  phosphorus Official    method    of    Bureau  of  Chemistry, 

U.  S.  Department  of  Agriculture,  as  pre- 
scribed for  analysis  of  fertilizers. 

Total  phosphates Titration  with  uranium  acetate. 

Fat  of  feces Folin. 

Ammonia Folin. 

Albumin  in  urine Heller  test ;  f errocyanide   and   acetic   acid ; 

heat. 

Sugar  in  urine Fehling's  solution. 

The  blood  of  the  subjects  was  examined  weekly  by  Dr.  F.  H.  Klaer, 
who  examined  the  urine  daily  for  casts  and  other  sediment.  The 
subjects  were  carefully  examined  prior  to  the  experiment  by  Dr. 
Alfred  Stengel,  professor  of  medicine  in  the  University  of  Pennsyl- 
vania, who  had  medical  charge  of  the  men  during  the  period  of  test. 
Each  subject  kept  an  individual  clinical  chart. 

The  copper  was  estimated  in  the  foods,  feces,  and  urine  by  elec- 
trolysis after  ashing.  The  copper  in  the  urine  was  in  such  traces  as 
to  yield  only  the  faintest  qualitative  color  reactions.  The  stools 
were  marked  mto  periods  by  charcoal.  Throughout  the  test  the  men 
were  under  the  very  best  of  conditions  of  life,  all  excesses  of  exercise 
were  avoided,  and  in  every  way  we  strove  to  eliminate  adventitious 
influences.  The  subjects  were  students  of  medicine,  engaged  in  the 
work  of  their  courses.  Since  the  color  of  the  coppered  vegetables 
was  apparent,  the  men  knew  who  were  tests  and  who  were  controls. 
The  men  on  the  squad  and  the  scientists  in  charge  do  not  feel  that  the 
psychological  factor  thus  introduced  has  led  to  any  variation  except 
in  one  instance. 

DIET  CHABTS  AND  MASSES  OF  INGESTED  FOODS. 

The  diet  charts  of  each  subject  for  each  day  are  printed  later  in  this 
report.  They  contain  the  amount  of  each  article  of  food  for  each 
day,  together  with  figures  for  the  amounts  of  nitrogen,  phosphorus, 
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and  copper  contained  therein.  The  copper  was  determined  by  analy- 
sis in  the  coppered  vegetables  only.  The  other  foods  contained 
minute  traces  of  copper,  not  enough  for  estimation  in  the  samples 
each  day.  This  amount  may,  however,  be  approximately  measured 
by  the  estimation  of  the  copper  output  for  the  fore  period,  and  this 
has  been  done.  The  copper  output  for  the  after  period  might  be 
regarded  as  in  part  dependent  upon  retained  copper  of  the  test  period. 
As  a  matter  of  fact,  however,  the  copper  output  for  the  after  period 
was  little  more  than  during  the  fore  period.  The  figures  for  the  total 
masses  of  the  diets  of  the  several  subjects,  together  with  the  figures 
for  copper  ingested  and  the  appropriate  summaries  and  averages,  are 
found  in  Chart  II.  The  figures  include  the  water  ingested  with  and 
between  meals.  The  diet  chart  (Chart  I)  gives  the  figures  for  the 
amounts  of  the  different  articles  of  food.  These  and  the  figures  for 
total  ingestions  indicate  that  the  diets  were  in  every  way  normal  and 
average  diets.  The  rations  of  peas  ])a]led  to  some  extent,  but  com- 
plaints on  this  score  were  not  marked.  Several  of  the  men  were 
naturally  fond  of  peas  and  string  beans,  and  with  tliese  men  we  were 
able  to  secure  the  ingestion  of  larger  amounts  than  with  the  other 
men,  without  increasing  the  masses  of  their  diets  beyond  their  wonted 
magnitudes.  The  foodstuffs  were  of  high  quality,  carefully  selected, 
properly  cooked,  and  attractively  served. 

ALIMENTARY  TRACT. 

Charts  III,  IV,  and  V  contain  the  moist  and  drv  weights  of  the 
stools — the  nitrogen,  phosphorus,  neutral  fat,  and  fatty  acid — together 
with  the  appropriate  summaries  and  averages.  Chart  VI  presents  the 
chnical  data  of  the  subjects,  and  under  the  appropriate  heading  are 
found  the  comments  of  the  subjects  on  the  signs  and  sensations  of  their 
state  of  health.  From  an  inspection  of  these  figures  the  following 
conclusions  are  to  be  drawn: 

The  moist  weights  of  the  stools  were  in  all  instances  normal  for 
the  diets.  The  dry  weights  of  the  feces  were  normal  for  the  diets. 
The  differences  between  the  test  and  the  control  subjects  were  only 
such  as  are  to  be  found  between  normal  individuals.  The  copper 
periods  gave  no  figures  different  from  the  fore  period  and  the  after 
period  of  the  test  subjects. 

The  nitrogen  of  the  dried  feces  was  in  all  instances  normal  for  the 
diets.  In  one  subject  (O.  H.  C.)  a  slight  tendency  to  rise  in  the 
fecal  nitrogen  seems  to  be  apparent  during  the  period  of  ingestion 
of  coppered  vegetables.  OtherTsdse  the  test  period  and  the  control 
period  display  no  more  than  normal  variations. 

The  phosphorus  of  the  dried  feces  was  in  all  instances  normal  for 
the  diets.     In  subject  O.  H.  C.  again  there  is  a  tendency  to  increase 
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in  the  phosphorus  of  the  feces  comparable  with  the  slight  increase 
noted  for  the  fecal  nitrogen.  These  increments  could  have  been 
due  either  to  a  slight  increase  in  the  ahmentary  secretions  or  to  a 
slight  reduction  in  resorption  of  the  products  of  digestion. 

The  fat  input  was  not  measured,  but  varied  in  the  difi'erent  men, 
the  approximate  figures  running  from  50  to  100  grams  per  day.  The 
input  of  fat  was  approximately  constant  for  each  subject.  The 
figure  for  approximate  input  is  stated  in  the  chart.  The  figures  for 
the  output  of  total  fat  indicate  that  these  were  in  all  instances  normal, 
exhibiting  only  the  variations  normally  to  be  noted  between  indi- 
viduals. The  utilization  of  fat  was  very  good  in  all  the  men.  In 
no  instance  was  the  utilization  decreased  (i.  e.,  the  fat  output  of 
the  feces  increased)  during  the  period  of  ingestion  of  the  coppered 
vegetables.  The  relation  between  neutral  fat  and  fatty  acid  in  the 
feces  was  in  each  subject  normal  and  not  modified  by  the  ingestion 
of  the  coppered  vegetables. 

The  clinical  charts  of  the  subjects  contain  their  comments  on  their 
sensations  of  health.  Subject  E.  H.  B.  displayed  unmistakable 
indications  of  psychic  reaction  the  very  first  day  that  lie  was  placed 
on  coppered  peas.  This  behavior  continued,  and  after  a  week  he 
was  taken  off  the  coppered  peas  and  placed  as  control.  Subjects 
O.  H.  C,  C.  P.  K.,  W.  C.  T.,  J.  F.  W.,  and  M.  W.  consumed  the 
coppered  vegetables  throughout  the  two  months  without  any  symp- 
toms of  indigestion,  except  one  attack  of  vomiting  by  O.  H.  C,  and 
in  others  a  few  slight  alimentar}^  sj^mptoms  such  as  might  occur  on 
any  diet.  Subject  C.  P.  K.  left  the  squad  for  five  da3^s  on  account 
of  tonsillitis  and  bronchitis.  Subject  M.  H.  B.  toward  the  close  of 
the  copper  period  complained  of  diverse  symptoms  related  to  the 
alimentary  tract.  His  case  will  be  discussed  by  Dr.  Stengel  in  his 
appended  report.  Apart  from  this  subject,  the  members  of  the 
squad  can  not  be  said  to  have  enjoyed  other  than  their  usual  good 
digestion  during  the  period  of  ingestion  of  the  coppered  vegetables. 

Summary. — The  ingestion  of  amounts  of  copper  up  to  25  milligrams 
per  day  in  the  form  of  coppered  vegetables  seems  to  exert  very  shght 
if  any  noticeable  untoward  action  upon  the  alimentary  tract. 

VOLUME  AND  SPECIFIC  GRAVITY  OF  THE  URINE. 

The  figures  for  the  volume  and  specific  gravity  of  the  urine  are  of 
very  little  value,  since  other  variables,  such  as  perspiration,  produce 
wide  fluctuations.  Individual  variations  are  of  course  marked,  as 
the  water  input  of  different  men  varies  widely.  The  figures  given 
in  Chart  VII  are  entirely  normal,  and  the  fluctuations  are  such  as 
are  to  be  seen  in  normal  men  living  under  similar  conditions. 
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NITROGEN  BALANCE. 

Tlie  figures  for  the  nitrogen  balance  are  in  Chart  IX. 

Subject  E.  H.  B.'s  retention  of  nitrogen  during  the  fore  period 
was  2.8  grams  per  day.  During  a  9-day  period  on  coppered  peas  he 
retained  daily  2.2  grams.  During  a  36-day  control  period  he  retained 
0.7  gram  daily.  During  the  final  7-day  after  period  he  retained 
1.3  grams  daily.  Except  for  tlie  low  retention  during  the  test  of 
copper  sulphate  (which  will  be  later  discussed)  it  is  clear  that  this 
subject,  largely  a  control,  was  retaining  nitrogen  as  we  commonly 
see  young  men  retain  nitrogen,  in  the  form  of  flesh.  He  gained  1 
kilo  in  weight. 

Subject  M.  H.  B.:  Durmg  the  fore  period  he  retained  daily  1.6 
grams  of  nitrogen.  During  the  experijnental  period  he  retained  daily 
1.8  grams.  During  the  after  period  he  retained  daily  1.7  grams. 
The  man  gramed  2  kilos  in  weio^ht. 

Subject  O.  H.  C:  Durmg  his  fore  period  he  retained  0.9  gram  of 
nitrogen  daily.  During  the  period  of  cop])ered  vegetables  he  retained 
but  0.4  gram  daily.  During  the  after  period  he  retamed  still  less. 
0.2  gram  per  day.  His  weight  was  stationar}'.  The  conditions 
during  the  test  and  tlie  after  period  were  scarcely  a  balance,  as  about 
0.3  must  be  allowed  for  perspiration  and  growth  of  haii'.  Apparently 
under  the  influence  of  a  diet  containing  coppered  vegetables,  a  slight 
retention  was  reduced  to  a  bare  balance  in  nitrogen. 

Subject  E.  B.  F.  was  control  for  77  days.  During  this  time  he 
retained  daily  1.8  grams  of  nitrogen.  He  was  then  placed  for  7 
days  on  0.032  gram  of  copper  (as  sulphate)  and  during  this  time 
retained  0.7  gram  per  day.  During  the  after  period  of  8  days 
his  retention  rose  again  to  1.4  grams.  Evidently  copper  sulphate 
noticeably  modified  his  nitrogen  balance  durmg  the  few  days  it  was 
administered.     Discussion  later.     He  gained  a  kilo  in  body  weight. 

Subject  C.  P.  K.:  During  the  fore  period  he  retained  0.9  gram 
daily.  During  tlie  test  period  he  retained  1.2  grams  daUy.  During 
the  after  period  he  retained  1.2  grams  daily.  He  lost  nearly  1  kilo 
in  body  weight.     The  result  was  evidently  negative. 

Subject  W.  C.  T. :  During  the  fore  period  he  retained  2.9  grams 
daily.  During  the  test  period  he  retained  2.6  grams  daily.  During 
the  after  period  he  retained  2.7  grams  daily.  The  man  gained  2.5 
kilos  in  weight.     The  result  is  negative. 

,  Subject  J.  F.  W. :  During  the  fore  period  he  retained  0.6  gram 
daily.  During  the  test  period  he  retained  1  gram  daily.  During 
the  after  period  he  retained  0.9  gram  daily.  His  body  weight 
decreased  1  kilo  during  the  experiment.     The  result  was  negative. 

Subject    ^[.   W.:  Duruig   the   fore   period   he   retained    1.7   grams 
daily.     During  the  test  period  he  retamed  2.1  grams  daily.     During 
62717°— 13 2 
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the  after  period  he  retained  2.1  grains  daily.  His  weight  increased 
4  kilos,  evidently  a  fat  gain  as  well  as  a  flesh  gain.  The  result  was 
negative. 

Summary. — Except  in  subject  O.  H.  C.  it  is  clear  that  the  coppered 
vegetables  had  no  effect  upon  the  nitrogen  equilibrium.  There  was 
in  all  cases  retention,  such  as  one  may  commonly  find  in  young  men. 
From  the  figures  for  retention  must  be  subtracted  about  0.3  gram 
daily  for  cutaneous  loss  of  nitrogen.  In  the  case  of  O.  H.  C.  the 
man  was  iii  bare  equilibrium  during  the  test  period.  He  had  during 
the  fore  period  a  low  retention,  which  fell  to  nothing  during  the 
test  period  with  coppered  vegetables,  and  this  persisted  during  the 
after  period.  This  man  exhibited  the  most  marked  retention  of 
copper.  It  would  have  been  very  desirable  to  have  kept  this  man 
under  observation  for  a  time  following  the  after  period,  but  as  the 
college  year  had  closed  this  was  not  possible.  It  was  in  this  subject 
also  that  the  nitrogen  of  the  feces  rose  during  the  test  period.  The 
man  was  on  a  liberal  nitrogen  mput.  In  the  absence  of  any  other 
cause  it  may  be  inferred  that  during  the  period  of  ingestion  of  the 
coppered  vegetables  the  subject  had  difficulty  in  maintaining  his 
nitrogen  equilibrium.  At  the  same  time  we  must  reaUze  that  the 
figures  fall  within  the  limits  for  the  plus-or-minus  error  for  the  total 
nitrogen  estimation,  0.2  gram  per  day. 

PARTITION  OF  NITROGEN  IN  THE  URINE. 

With  the  exception  of  the  figures  for  uric  acid  during  the  first  part 
of  the  fore  period,  the  figures  for  urea,  ammonia,  uric  acid,  purin 
bases,  and  creatinine  are  entirely  within  the  normal  and  usual  limits, 
and  no  variations  are  to  be  discerned  between  test  and  control 
subjects  or  between  control  and  test  periods.  The  figures  for  uric 
acid  during  the  first  days  are  abnormally  low.  The  low  figures  might 
have  been  due  to  some  methodic  error,  constantly  present  and  always 
operative  in  one  direction.  No  such  error  could  be  detected,  and 
the  analyses  were  in  the  hands  of  experienced  chemists.  In  any 
event,  the  matter  is  of  no  importance  to  us  here,  as  the  figures  rose  to 
normal  and  remained  there  during  the  test  periods  and  rose  in  all 
subjects  alike  and  at  the  same  time.  Without  being  able  to  under- 
stand wherein  the  error  lay,  I  am  inclined  to  consider  these  low  values 
to  have  been  erroneous.  The  figures  for  the  purin  bases  are  constant 
and  normal  throughout. 

PHOSPHORUS  BALANCE. 

Phosphorus  is  not  eliminated  by  the  skin.  If  the  phosphorus  of  the 
diet  and  feces  be  estimated,  the  total  phosphorus  of  the  urine  ought 
to  yield  a  relation  of  equilibrium.  The  phosphorus  balance  has  a 
different  meaning  than  that  of  nitrogen,  the  one  being  applied  to  the 
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nucleic  metabolism,  the  other  to  the  metabolism  of  common  protein. 
One  uncontrollable  variable  in  a  phosphorus  balance  is  the  assumed 
stability  of  the  osseous  system.  The  following  table  gives  the  daily 
retentions  of  phosphorus  in  grams  in  the  different  subjects  during 
the  control  and  test  periods. 

Summary  of  daily  retentions  of  phosphorus  (grams). 


Subject. 

Fore 
period. 

Test 
period. 

After 
period. 

E.H.B 

M.  R.B 

O.H.C 

E.  S.  F 

C.  P.  K 

W.  C.  T 

J.  F.  W 

M.  W 

0.22 

.13 

.02 
.17 
.07 
.30 
.(» 
.15 

0.16 

.18 
.03 

/    10.08 
\        .12 
.15 
.01 
.17 
.08 
.28 

.n 

.21 

.08 
.25 
.11 
.16 

•  The  two  figures  for  phosphorus  retention  in  subject  E.  H.  B.  correspond  to  two  different  after  periods, 
one  as  control. 

Individual  variations  arc  rather  striking.  But  the  figures  of  any 
individual  for  the  test  and  control  periods  show  no  variations  of 
note.  The  very  lowest  figures  are  in  subject  O.  H.  C,  who  had  the 
bare  equilibrium  in  nitrogen.  Some  of  the  higher  figures  suggest 
that  these  young  men  were  still  building  bone.  But  no  action  of  the 
coppered  vegetables  is  to  be  discerned  in  these  values. 

COPPER  BALANCE. 

Table  of  copper  balance. 


Subject. 

Input  A. 

Input  B. 

Total 
input. 

Output. 

Reten- 
tion. 

E.  H.  B 

M.  R.  B 

0.  H.C 

E.  S.  F 

C.  P.  K 

w.  r.  T 

1.0.34 
.811 

"i'm" 

.912 
1.481 
1.449 

0.150 
.115 

'"".'iso'" 

.120 
.125 
.125 

1.184 
.926 

■""i.'456" 
1.032 
1.606 
1.574 

1.011 
.700 

■■■i."258" 
.973 
1.435 
1.430 

0.17 

.22 

.'26"' 

.06 
.17 
.14 

J.  F.  W 

M.  W 

Subjects  E.  H.  B.  and  E.  S.  F.  were  controls.  Under  copper  input 
A  is  stated  the  copper  contained  in  the  coppered  vegetables  eaten 
by  the  subjects.  Under  copper  input  B  is  the  copper  accidentally 
ingested,  this  figure  being  based  on  the  copper  of  the  feces  of  the 
fore  period  of  each  subject.  In  all  cases  there  was  retention  of 
copper.  In  two  it  was  low,  in  one  moderate,  in  three  high.  There 
is  of  course  a  plus  and  minus  error  in  the  estimation  of  the  copper, 
due  largely  to  sampling.  It  is  not  conceivable  that  the  error  of 
the  sampling  should  have  been  always  in  the  direction  of  plus, 
and  in  the  six  men  always  to  a  certain  degree;  in  the  feces  always 
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in  the  direction  of  minus,  and  in  the  six  subjects  always  to  a  certain 
degree.  The  figures  mean  retention.  It  may  have  been  more  or 
less  than  revealed  in  the  figures,  but  retention  it  was.  The  six  sub- 
jects, on  the  basis  of  these  figures,  ingested  7.78  grams  of  copper 
and  ehminated  6.80  grams,  a  retention  during  the  test  of  0.98  gram 
or  12  +  per  cent.  In  the  case  of  the  three  subjects  who  retained  the 
most,  the  percentage  of  retention  was  31,  16,  and  16  per  cent;  for 
the  others  the  figures  were  10,  10,  and  6  per  cent.  The  subject  who 
retained  the  most  copper  was  the  same  man  who  exhibited  the  bare 
equilibrium  in  nitrogen  and  phosphorus  and  the  rise  in  fecal  nitro- 
gen during  the  test  with  coppered  vegetables.  This  copper  was  pre- 
sumably retained  in  the  liver.  If  we  may  reason  by  analogy  based 
on  our  knowledge  of  lead  and  mercury,  the  metal  is  subject  to 
redistribution  throughout  the  body.  The  retained  copper  is  evi- 
dently slowly  eliminated  by  the  intestine.  The  average  weekly 
output  of  copper  in  the  feces  during  the  fore  period  was  0.016  gram. 
During  the  after  period,  the  subjects  being  on  the  same  diet  as  dur- 
ing the  fore  period,  the  average  weekly  output  of  copper  in  the  feces 
was  0.023  gram.  From  these  figures  it  is  apparent  that  a  long  time 
would  be  required  to  free  the  body  of  the  copper  retamed  during  the 
period  of  test. 

INFLUENCE    OF   THE    COPPERING    PROCESS    UPON   THE    DIGESTI- 
BILITY OF  VEGETABLES. 

It  is  not  possible  to  make  comparable  tests,  since  the  coppered 
market  vegetables  should  be  compared  with  the  same  lot  of  vege- 
tables canned  in  the  absence  of  copper.  When  the  coppered  peas 
are  exposed  to  the  action  of  a  peptic  digestion,  followed  by  a  tryptic 
digestion,  the  process  of  hydrolysis  proceeds  so  slowly  as  to  suggest 
either  that  the  presence  of  the  copper  depresses  the  ferments,  or 
that  the  copper  combinations  are  resistant  to  digestion.  After  a 
week's  digestion,  a  great  deal  of  the  protein  of  the  peas  is  still 
undigested,  and  no  ionic  copper  is  to  be  detected  in  the  fluid.  The 
conditions  of  experimentation  in  vitro  are  not  at  all  comparable  with 
the  conditions  in  vivo.  The  products  of  digestion  are  not  removed, 
and  this  leads  to  cessation  of  the  reaction  of  hydrolysis.  The  amount 
of  copper  is  so  small  in  comparison  with  the  amount  of  undigested 
protein,  that  one  could  not  expect  to  find  ionic  copper.  In  the 
intestine  one  further  difference  is  to  be  noted.  Should  copper  be 
dissociated  from  its  combination  with  protein,  it  would  meet  with 
hydrogen  sulphide  in  the  intestinal  gases.  Despite  the  appearances 
of  very  slow  digestion  of  coppered  peas  in  vitro,  the  nitrogen  figures 
for  the  dried  feces  of  the  subjects  present  no  indications  of  such 
indigestibility.  The  copper  exists  in  the  feces  partly  in  the  state  of 
sulphide,  partly  in  combination  with  the  fecal  proteins  and  chloro- 
phyll. 
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EXAMINATIONS  OF  THE  BLOOD. 

The  blood  was  examined  weekly,  just  before  dinner,  five  hours 
after  lunch  was  eaten.  The  results  of  these  examinations  by  F.  H. 
Klaer  are  given  in  Chart  X.  The  figures  present  the  usual  normal 
range  of  fluctuations  in  the  count  of  the  different  cells  of  the  blood 
and  in  the  percentage  of  hemoglobin.  There  are  no  deviations  to 
be  noted  in  the  test  periods  as  against  the  control  periods.  The 
results  are  negative. 

EXAMINATION  OF  THE  URINE. 

These  were  made  with  great  care,  on  account  of  the  relations  to 
the  kidneys  known  to  exist  for  the  heavy  metals.  The  results  of 
these  examinations  are  given  in  Chart  XI.  The  results  are  entirely 
negative  except  in  subjects  M.  H.  B.  and  E.  S.  F.  M.  H.  B.,  a  test 
subject,  had  casts  rather  often  during  the  early  part  of  the  test 
period.  Later,  however,  they  disappeared.  Subject  E.  S.  F.  was 
control.  His  urine  presented  albumin  oftener  than  that  of  any 
man  on  the  squad,  and  casts  were  almost  regularly  present.  In  this 
urine  it  was  not  a  matter  of  a  very  few  casts,  such  as  may  often  be 
observed  in  normal  urine  after  thorough  centrifugation;  there  were 
many  casts.  The  condition  became  worse  during  the  period  of 
experimentation,  despite  a  regulated  diet  and  life.  This  man  illus- 
trates the  care  that  must  be  taken  in  the  interpretation  of  results 
in  tests  of  this  kind.  Had  this  subject  been  placed  on  the  coppered 
vegetables  (he  was  control  by  chance)  the  results  might  have 
been  interpreted  as  the  effect  of  copper  on  the  kidney.  The  find- 
ings are  negative. 

CONTROL  TEST  WITH  COPPER  SULPHATE. 

Two  subjects  were  given  a  week's  test  with  an  amount  of  copper 
in  the  form  of  the  sulphate,  comparable  with  the  amount  ingested 
in  the  coppered  vegetables.  In  both  men,  after  the  first  days,  the 
effects  were  nausea,  malaise,  distress  in  the  stomach,  metallic  taste 
in  the  mouth,  in  one  man  vomiting.  These  symptoms  conform 
closely  to  those  known  in  toxicology  as  the  effects  of  salt*  of  copper. 
They  are  not  met  with  in  the  use  of  coppered  vegetables,  with  the 
amounts  of  copper  at  least  that  we  have  been  able  to  secure  in 
vegetables.  It  is  apparent,  however,  that  vegetables  might  be  so 
heavily  coppered  as  to  present  free  copper.  This  would  hardly  be 
possible  in  the  case  of  young  peas,  whose  chlorophyll  and  protein 
content  is  large.  But  in  the  case  of  young  string  beans,  and  par- 
ticularly in  the  case  of  asparagus,  it  might  be  possible  to  have  them 
so  heavily  coppered  as  to  leave  free  copper  sulphate.  The  copper 
in  combination  is  quite  firmly  combined,  and  the  ion  action  of  copper 
can  not  be  manifested  until  the  protein  is  digested.  This  is  a  slow 
process.  In  the  case  of  the  ingestion  of  copper  sulphate,  on  the 
other  hand,  the  maximum  conditions  for  the  manifestation  of  toxic 
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properties  are  afforded.     But  we  can  not  doubt  that  the  difference 
is  quantitative  and  not  qualitative. 

A  rather  striking  result  in  these  two  subjects  was  the  effect  upon 
the  figure  for  nitrogen  retention.  In  subject  E.  H.  B.  the  nitrogen 
retention  during  a  long  control  period  was  1.2  grams  daily.  Dur- 
ing the  seven-day  test  with  copper  sulphate,  the  retention  was  but 
0.7  gram  per  day.  During  the  after  period  the  retention  rose 
again  to  1.2  grams  per  day.  In  subject  E.  S.  F.  the  nitrogen  reten- 
tion during  a  long  control  period  was  1.8  grams  per  day.  During 
the  test  period  with  copper  sulphate  this  fell  to  0.7  gram  per  day. 
During  the  after  period  this  rose  again  to  1.4  grams  per  day.  In 
the  first  subject  there  was  a  slight  increase  in  the  fecal  nitrogen, 
which  was  not  altered  in  the  second  subject.  The  increased  out- 
put was  in  the  form  of  urea. 

SUMMARY. 

The  sole  results  that  are  clinically  apparent  in  the  subjects  who 
ingested  coppered  vegetables  in  amount  carrying  up  to  0.025  gram  of 
copper  per  day  were  possibly  slight  disturbance  of  the  alimentary 
tract  in  one;  possibly  a  slight  increase  in  unresorbed  nitrogen  in  a 
second;  and  possibly  a  slight  reduction  in  the  retention  of  nitrogen 
in  the  same  individual.  These  data  are  of  very  doubtful  value.  The 
important  fact  that  has  developed  in  these  investigations  is  the  reten- 
tion of  copper.  In  ah  the  subjects  there  was  retention  of  copper, 
varying  from  individual  to  individual;  in  one  subject  very  high  con- 
sidering the  dosage,  in  two  marked,  in  others  low.  These  data  parallel 
those  that  have  been  obtained  by  Prof.  Chittenden  in  animals.  And, 
by  analogy,  we  may  infer  that  the  retention  was  in  the  liver.  By 
further  analogy  with  lead  and  mercury,  we  may  infer  that  a  later 
redistribution  may  occur  throughout  the  body.  I  do  not  believe 
such  a  retention  of  a  heavy  metal  can  be  a  negligible  matter  even  in 
•the  complete  absence  of  present  symptoms  referable  thereto;  the 
whole  tenor  of  the  pharmacology  of  the  heavy  metals  is  contrary  to 
such  an  interpretation.  It  will  be  only  safe  to  exclude  the  retention 
of  a  metal  like  copper  from  the  body.  The  retention  in  the  case  of 
the  subjects  of  this  experiment  followed  ingestions  of  copper  that 
could  not  be  called  large.  And  apparently  such  retention  might  be 
expected  to  follow  any  ingestion  of  coppered  vegetables.  Under  these 
circumstances  the  ingestion  of  vegetables  colored  with  copper  con- 
stitutes a  menace  to  health. 

REPORT  BY  DR.  ALFRED  STENGEL. 

My  general  observation  was  that,  excepting  for  very  moderate 
gastro-intestinal  irritation  on  one  or  two  occasions  and  not  any  more 
severe  than  might  happen  to  other  young  men  during  a  winter's 
work  as  students,  and  except  for  one  or  two  mild  acute  infections 
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like  tonsillitis,  there  were  no  untoward  happenings. '  I  can  not  say 
that  anytliing  that  occurred  could  be  attributed  to  poisonous  or 
injurious  ingredients  in  the  diet.  In  one  case  one  of  the  men  suffered 
a  little  disturbance  of  digestion  which  I  thought  was  due  more  to  the 
quantity  than  the  quality  of  the  food  he  was  taking  at  a  time  when 
he  was  under  some  stress  in  his  college  work.  At  my  last  examina- 
tion I  got  the  general  impression  that  there  was  a  tendency  toward 
mild  digestive  disturbance  in  several  of  the  men.  This  might  have 
been  attributable  to  something  in  then-  diet;  or  to  the  monotony  of 
food  and  the  strict  regulation  as  to  hours  of  eating,  etc.,  which  had 
become  quite  irksome  to  all  of  them.  There  are  no  data  by  which  I 
can  determine  which  of  these  possible  causes  was  more  likely  to  be 
the  actual  one.  In  either  case,  however,  the  effect  was  very  slight, 
as  none  of  the  individuals  showed  very  definite  indications  of  diges- 
tive trouble. 

No.  1  at  my  first  inspection  was  found  to  be  a  normal  young  man, 
though  the  peripheral  circulation  was  a  little  weak.  The  examina- 
tion, however,  was  made  on  a  cold  raw  day.  On  March  21,  and  up 
to  March  27,  he  had  some  gastric  disturbance,  nausea,  headache,  and 
indigestion.  He  attributed  this  to  his  having  rather  more  food  than 
he  was  able  to  digest  at  the  time,  and  I  was  practically  of  the  same 
opinion.  At  the  last  examination,  May  18,  he  had  gained  2  to  3 
pounds  and  was  in  general  good  condition,  though  there  was  a  slight 
coating  of  the  tongue. 

No.  2  was  a  somewhat  pale  young  man  of  a  slender  type,  and  at 
the  first  examination  I  noted  some  enlarged  lymphatic  glands  in  the 
neck;  otherwise  he  was  practically  normal.  He  had  two  slight 
disturbances  of  digestion,  with  nausea  and  diarrhea,  and  complained 
that  he  had  several  times  an  alternation  of  diarrhea  with  constipation 
and  rather  constantly  slight  nausea.  There  was  never  any  metallic 
taste.  He  gained  4  pounds  in  the  course  of  the  period  of  observation. 
There  was  a  slight  tendency  to  low  temperature  and  slow  pulse  rate 
throughout.  The  note  made  at  the  last  examination  reads:  ''The 
impression  I  gather  is  that  there  has  been  a  slight  disturbance  of  his 
digestion  without  manifest ating  symptoms  until  now."  He  was 
then  complaining  of  a  little  digestive  disturbance  and  had  a  slightly 
coated  white  tongue  and  sallow  color. 

No.  3  was  well  at  first  examination.  March  16  gave  evidence  of 
slight  pharyngitis.  At  last  examination  reported  himself  as  feeling 
better  than  at  any  time.  Had  had  one  attack  of  vomiting,  which  he 
attributed  to  constipation.  Was  well  the  next  morning.  No  metallic 
taste.     No  change  in  weight. 

No.  4  was  normal  at  first  examination.  No  disturbance  through- 
out.    Bowels  regular.     Gained  7  pounds  in  weight. 

No.  5  was  well  at  first  examination.  April  20  had  a  slight  cold 
from  exposure,  sore  throat,  and  temperature  100°.     On  account  of 
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this  dropped  out  for  a  few  days  from  the  squad.  Subsequently,  a 
second  attack — the  latter  very  mild.  At  the  last  examination  was 
well.  He  had  no  nausea  or  gastric  disturbance.  Gained  weight  up 
to  time  of  tonsillitis,  then  lost  5  pounds.  Slight  coating  of  tongue  at 
the  last  examination. 

No.  6  at  first  examination  showed  some  moderate  circulatory 
weakness.  Cardio-pulmonary  murmurish  sound  at  base.  Otherwise 
normal.  March  14  had  a  slight  attack  of  sore  throat.  Temperature 
101.  Recovered  promptly.  No  further  trouble.  At  last  examina- 
tion had  gained  10  pounds.  General  appearance  better.  Heart  and 
circulation  O.  K. 

No.  7  normal  at  first  exammation.  No  disturbance  throughout 
course.  A  little  nausea  and  a  mild  attack  of  diarrhea  on  one  occasion. 
No  gain  in  weight.     No  metallic  taste.     No  coating  of  tongue. 

No.  8  had  slight  cyanosis  of  hands  at  first  examination.  Had  two 
slight  attacks  of  diarrhea  which  lasted  a  day.  During  course  gained 
7  pounds.     General  condition  at  the  last  examination  good. 

CHARTS  OF  DETAILED  DATA. 

Chart  I. — Diet. 

SUBJECT  No.  1  (E.  H.  B.). 


Food. 

Sunday. 

Monday, 

Tuesday. 

Wednes- 
day. 

Thurs- 
day. 

Friday. 

Saturday 

Creani  of  wheat     ..••.......•. 

Grams. 
15 

Grams. 

Grams. 
15 

Grams. 

Grams. 
15 

Grams. 

Grams, 
15 

Oatmeal 

15 

1 
65 

1 

15 

1 

65 

15 
1 

65 

Egg  (number) 

1 
G5 

1 

1 
65 

1 

1 

65 

1 

I 

Butter     

65 

60 
150 
300 

35 

60 
180 
260 

35 

150 
260 
35 

170 
260 
35 

180 
260 
35 
140 

180 
260 
35 

180 

Bread  

260 

Jelly         

35 

Beef      

140 

Fowl      

140 

140 

Veal 

140 

Lamb         .      . 

::::: 

140 
150 
100 

140 
150 

Peas 

150 

150 

150 

150 

150 

Beets 

180 

200 

Com 

1 

200 

Celery     

180 

1 

100 

Mashed  or  boiled  potato 

Sweet  potato      

200 

200 

200 

200 

20) 

180 

nice— steamed     

Rice  pudding 

200 

1 

1 

Ice  cream             .     ....  .  . 

200 

1 

Water  ice 

200 

.   ._. 

Peaches 



400 

80 

Pears 

4(;;) 

\ 

Cherries 

1 

280 
40 



200 
40 

Grape  juice  (c.  c.) 

100 

300 

Water  (c.  c.) 

Sugar 

50 

100 

TAYLOR  S  EXPERIMENTS. 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  1  —Continued. 


Food. 

Amoimt. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Mar.  1,  1911. 
Oatmeal 

Grams. 

15 

47.5 

65 

60 
150 
300 

35 
140 
150 
100 
180 
200 
225 
l,tW0 
100 

Grams. 

0.38 
.98 
.07 
.11 
.57 

4.80 
.01 

3.99 
.84 
.39 
.63 
.02 
.09 

Grams. 
0. 070 
.113 
.014 
.027 
.117 
.251 
.005 
.318 
.085 
.013 
.113 
.011 
.015 

Gram. 

Mar.  5,  1911. 

Cream  of  wheat.... 
Egg 

Grams. 

15 

46.5 

65 

90 
150 
260 

35 
140 
150 
180 
200 
200 
250 
1,550 

84 

Grams. 

0.30 
.96 
.07 
.17 
.57 

4.19 
.01 

5.43 
.86 
.31 
.78 
.74 
.10 

Grams. 
0.017 
.110 
.014 
.024 
.110 
.257 
.OO.'-) 
.328 
.090 
.050 
.127 
.145 
.017 

Gram. 

Eeg             

Butter 

Sliced  bananas 

Cre&m 

Butter 

Orange 

RrPAd 

Cream 

Jelly  (grape) 

Fowl 

Bread 

Jellv  (grape) 

Fowl 

Peas 

Peas 

Celery 

W^ater  ice 

Potato 

Grape  juice  (c.  c). 
Water  (c.c.) 

Grape  juice  (c.  c). 
Water  (c.  c.) 

3,370 

12.88 

1.152 

Total 

Mar.  6,  1911. 
Oatmeal 

Total! 

3,420 

14.49 

1.300 

Mar.  2, 1911. 

Cream  of  wheat 

Egg              

15 

50.6 

65 
115 
180 
260 

35 
140 
150 
200 
200 
400 

80 

225 

1,050 

86 

.30 
1.04 
.07 
.22 
.(;3 
3.95 
.01 
5.26 
.87 
.48 
.72 
.44 
.05 
.09 

.017 
.120 
.014 
.031 
.145 
.234 
.005 
.336 
.092 
.059 
.086 
.070 
.011 
.015 

15 

47.5 

65 

80 
170 
260 

35 
140 
150 
100 
200 
200 
325 
1,350 
114 

.38 
.98 
.07 
.15 
.63 

4.19 
.01 

4.78 
.84 
.26 
.68 

1.36 
.13 

.070 
.113 
.014 
.022 
.126 
.252 
.005 
.313 
.094 
.077 
.122 
.239 
.022 

Orange 

Egg 

Butter 

■Rrpar) 

Orange 

Cream 

Jelly  (grape) 

\7ocil 

Bread 

Peas 

Jelly  (grape) 

Lamb               

String  beans 

Peas 

Beets 

Potato     

Peach  juice 

Grape  juice  (c.  c). 

Water  (c.c.) 

Sugar 

Rice  pudding 

Grape  juice  (c.c.).. 
Water  (c.c.) 



3,850 

14.13 

1.235 

Sugar 

Total 

Mar.  7,  1911. 

Cream  of  wheat 

Egg 



Total 

3,250 

14.46 

1.469 

Mar.  8, 1911. 
Oatmeal 

15 
55.6 

65 

60 
180 
260 

35 
140 
150 
200 
200 
290 

50 

350 

1,350 

95 

.38 
1.14 
.07 
.11 
.74 
4.24 
.01 
4.70 
.83 
.74 
.70 
.38 
.04 
.14 

.070 
.132 
.014 
.016 
.064 
.9-5 
.005 
.331 
.098 
.145 
.136 
.057 
.008 
.024 

15 

52.6 

65 

82 
180 
260 

35 
140 
150 
180 
200 
200 

40 

200 

1,100 

80 

.30 

1.08 
.07 
.15 
.70 

4.32 
.01 

4.87 
.84 

2.00 
.64 
.36 
.01 
.08 

.017 
.125 
.014 
.022 
.137 
.250 
.005 
.300 
.089 
.178 
.131 
.058 
.003 
.014 

Egg 

Sliced  bananas 

Butter  

Orange 

Bread 

Cream 

Jelly  (grape) 

Lamb 

Bread             

Jelly  (grape) 

Beef 

Peas 

Peas 

Potato 

Lima  beans 

Potato 

Cherries 

Cherry  juice 

Grape  juice  (c.  c). 
Water  (c.c.) 

Snpar 

Strawberries 

Strawberry  juice. . . 
Grapejuice(c.  c.).. 

Water  (c.  c.) 

Sugar          ..     .  . 

;:::::: 

3,500 

14.22 

1.355 

Total 

Mar.  8,  1911. 
Oatmeal 

Total 

2,980 

15.43 

1.343 

Mar.  4, 1911. 
Cream  of  wheat.... 
Egg 

15 

56.2 
65 
70 

180 
260 

35 
140 
150 
200 
150 
400 

80 

300 

1,200 

77 

.30 

1.16 

.07 

.13 

.08 

4.09 

.01 

5.15 

.89 

.74 

.50 

.24 

.02 

.12 

.017 
.133 
.014 
.019 
.138 
.297 
.005 
.318 
.118 
.162 
.041 
.050 
.008 
.020 

15 

55.7 

65 

60 
150 
300 

35 
140 
150 
100 
180 
200 
200 
1,200 

70 

.38 

1.15 

.07 

.12 

.57 

5.04 

.01 

5.49 

.87 

.37 

.40 

.02 

.08 

.070 
.132 
.014 
.017 
.113 
.309 
.005 
.312 
.093 
.014 
.075 
.011 
.014 

Butter 

Egg 

Orange 

Butter               .  . 

Cream 

Sliced  bananas 

Cream 

Bread 

Jelly  (grape) 

Beef 

Bread 

Jelly  (grape) 

Fowl 

Peas 

Potato 

Peas             

Rice,  steamed 

Pears 

Sweet  potato 

Pear  juice 

Grape  juice  (c.  c). 

Water  (c.c.) 

Sugar 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

Total 

3,380 

14.10 

1.340 

2,920 

14.57 

L179 



'In  the  totals,  water  In  cubic  centimeters  is  added  as  grams,  and  totals  of  ingesta  rounded  to  terms  of 
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Chart  I. — Diet — Continued. 

SUBJECT  No.  1— Continued. 


Food. 


Mar.  9.  1911. 

Cream  of  wheals. .. 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  (grape) 

Veal 

Peas 

String  beans 

Boiled  potato 

Peaches 

Peach  juice 

Grape  juice  (c.  c). 

Water  (c.  c.) 

Sugar 

Total 

Mar.  10, 1911. 

Oatmeal 

Egg 

Butter 

Sliced  bananas — 

Cream 

Bread 

Jelly  (grape) 

Lamb 

Peas 

Com 

Potato 

Cherries 

Cherry  juice 

Grape  juice  (c.c). 

Water  (c.  c.) 

Sugar 

Total 

Mar.  11,  1911. 
Cream  of  wheat... 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  (grape) 

Beef 

Peas 

Potato 

Rice,  steamed 

Pears 

Pear  juice 

Grapejuice(c.  c). 

Water  (c,  c.).. 

Sugar 

Total 

Mar.  IS,  1911. 
Cream  of  wheat... 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  (grape) ...... 

Fowl 

Peas 

Celery 

Boiled  potato 

Icecream 

Grape  juice  (c.  c.) 

Water  (c.c.) 

Sugar 

Total 


Grams. 

15 

56 

65 

85 
180 
260 

35 
140 
150 
200 
200 
400 

80 

290 

1,450 

105 


,620 


15 

54.5 

65 

60 
180 
260 

35 
140 
150 
200 
200 
270 

30 

300 

1,550 

100 


,610 


15 

52.5 

65 


35 
140 
150 
200 
150 
400 

80 

300 

1,600 

100 


3,810 


15 

49.5 

65 
100 
150 
260 

35 
140 
150 
180 
200 
200 
250 
1,000 

90 


2,890 


Nitro- 
gen. 


Orams 

0.30 

1.15 

.07 

.16 

.70 

4.35 

.01 

5.00 

.78 

.54 

.76 

.44 

.05 


.38 
1.12 
.07 
.13 
.67 
1.39 
.01 
i.66 
.80 
.84 
.82 
.36 
.02 
.12 


14.39 


1.08 
.07 
.15 
.70 

4.34 
.01 

5.24 
.81 
.76 
.53 
.24 
.06 
.12 


14.41 


.30 
1.02 
.07 
.19 

.54 
4  37 
.01 
4.80 
.81 
.25 
.78 
.74 
.10 


13.98 


Phos- 
phor- 
us. 


Grams 
0.017 
.133 
.014 
.023 
.134 
.255 
.005 
.339 
.084 
.047 
.127 
.070 
.011 
.014 


1.273 


.070 
.129 
.014 
.015 
.134 
,257 
.005 


.136 
.114 
.053 
.005 
.020 


1.340 


.017 
.124" 
.014 
.022 
.137 
.250 
.005 
.300 
.080 
.129 
.030 
.050 
.008 
.020 


.017 
.117 
.014 
.027 
.107 
.259 
.005 
.290 
.080 
.061 
.133 
.131 
.017 


Cop- 
per. 


Gram. 


1.258  I. 


Food. 


Mar.  13,  1911. 

Oatmeal 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  (grape) 

Lamb 

Peas 

Beets 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.  c). 

Water  (c.  c.) 

Sugar 

Total 

Mar.  14,  1911. 

Cream  of  wheat 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  (currant,  rasp- 
berry)   

Beef 

Peas 

Lima  beans 

Boiled  potato 

Strawberries 

Strawberry  juice. . . 

Water  (c.  c.) 

Sugar 

Total 

Mar.  15,  1911. 

Charcoal  tablet 

Oatmeal 

Egg 

Butter 

Sliced  bananas 

Cream 

Bread 

Jelly(ciu*rant,  rasp- 
berry)  

Fowl 

Peas  1 

Hominy 

Sweet  potato 

Water  ice 

Grape  juice  (c.  c). 

Water  (c.  c.) 

Sugar 

Total 

Mar.  16,  1911. 

Cream  of  wheat 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly(currant,  rasp- 
berry)   

Veal 

Peas 

String  beans 

Boiled  potato 

Peaches 

Peach  juice 

Grape  juice  (c.c.).. 

Water  (c.c.) 

Sugar 

Total 


Amount, 


Grams. 

15 

60.8 

65 

80 
17J 
260 

35 
140 
150 
100 
200 
200 
250 
1,250 
110 


3,090 


15 

5L1 

65 

120 

180 

260 

35 
140 
150 
180 
200 
200 

40 
1,400 

45 


3.080 


4 

15 

56.5 

65 

60 
150 
300 

35 
140 
150 
100 
200 
200 
250 
1,300 

75 


3,100 


15 

60.5 

65 
105 
180 


35 
140 
150 
200 
200 
400 


200 

1,300 

70 


3,460 


Nitro- 


Grams. 

0.38 

L25 
.07 
.15 
.63 

4.32 
.01 

4  66 
.81 
.27 
.72 

1.44 
.10 


14  81 


.30 
1.07 
.07 
.23 
.68 
4  32 

.01 

4  73 
.81 

2.23 
.68 
.28 
.01 


.38 
L16 
.07 
.11 
.56 
5.19 

.01 
4  97 
L14 
.33 
.50 
.02 
.10 


.30 
1.25 
.07 
.20 
.68 
4  34 

.01 
6.01 
Lll 
.54 
.82 
.44 
.05 


14  90 


Phos- 
phor- 
US. 


Grams. 
0.070 
.144 
.014 
.022 
.126 
.252 
.005 
.290 


.124 
.280 
.017 


L513 


.017 
.123 
.014 
.032 
.135 
,241 

,003 

,286 
,084 
,184 
,119 
.058 
.003 


.070 
.134 
.014 
.022 
,117 


.003 
.300 
.119 

Oil 
,073 

Oil 
,017 


,017 
,143 
,014 
028 
140 
241 

003 
318 
119 
056 
121 
070 
Oil 
014 


1  Use  of  coppered  peas  begins  on  this  date. 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  1— Continued. 


Food. 

Amount 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Coi>- 
per. 

Mar.  17,  1911. 
Oatmeal 

Grams. 

15 

55.4 

65 

60 
180 
260 

35 
140 
150 
200 
200 
290 

60 

200 

1,500 

85 

Grams. 
a  38 
1.14 
.07 
.14 
.68 
4  32 

■■4."59' 
1.11 
.66 
.72 
.38 
.04 
.08 

Grams. 

0.070 
.131 
.014 
.013 
.135 
.238 
.002 
.294 
.130 
.124 
.143 
.057 
.010 
.014 

Gram. 

'b'mi 

Mar.  20, 1911-Con. 

Water  (c.  c.) 

Sugar 

Grams. 
1,250 

85 

Grams. 

Grams. 

Gram. 

Egg 

Total 

Mar.  21,  1911. 

Cream  of  wheat 

Egg 

Sliced  bananas 

3,030 

15.50 

1.450 

0. 0165 

Bread             

15 

60.5 

65 

95 
180 
260 

35 
140 
150 
180 
200 
200 

40 

300 

1,500 

105 

.30 
1.25 
.07 
.18 
.74 
4  37 

"h'.ho 

1.14 
2.29 
.70 
.42 
.01 
.12 

.017 
.143 
.014 
.02fi 
.143 
.236 
.002 
.300 
.123 
.181 
.140 
.058 
.003 
.020 

" 

Jelly  (apple) 

Peas                

Corn 

Butter 

Mashed  potato 

Orange 

Cream 

Cherry  juice 

Grapejuice(c.c.).. 

Water  (c.e.) 

Sugar          

Bread       

Jelly  (apple) 

Beef 

Peas 

Lima  beans 

Boiled  potato 

Strawberries 

Strawberry  juice... 
Grape  juice  (c.  c.).. 

Water  (c.  c.) 

Sugar 



.0179 

Total 

3,500 

14  31 

L375 

.0191 

Mar.  18,  1911. 
Creain  of  wbeat 

15 

54.5 

65 

95 
180 
260 

35 
140 
1.50 
200 
150 
400 

80 

200 

1,250 

85 

.30 
1.12 
.07 
.18 
.67 
416 

"5.'i6" 
1.04 
.64 
.41 
.24 
.02 
.08 

.017 
.129 
.014 
.026 
.135 
.236 
.002 
.286 
.119 
.119 
.048 
.050 
.008 
.014 

"".'6i64 

Egg 

■Rntfpr  * 

Total 

Mar.  22,  1911. 
Oatmeal 

Orange 

3,530 

17.09 

1.406 

.0179 

Bread 

15 

53 

65 

60 

150 

300 

35 

UO 

150 

100 

200 

200 

250 

1,350 

80 

.38 
1.09 
.07 
.12 
.62 
5.13 

"5.' 46' 
1.11 
.38 
.50 
.02 
.10 

.070 
.126 
.014 
.013 
.113 
.  267 
.002 
.274 
.128 
.011 
.079 
.011 
.017 

Jellv  (apple) 

Beef          

Peas 

Egg 

Potato 

Butter 

Rice,  steamed 

Pears 

Sliced  bananas 

Cream 



Bread 

Gra pe  juice  (c.  c.).. 

Water  (c.  c.) 

Sugar       

Jellv  (apple) 

Fowl 

Peas 

.0165 

Total 

3,300 

14  03 

1.203 

.0164 

Sweet  potato 

\V  ater  ice 



Mar.  19,  1911. 

15 

53.5 

05 
105 
150 
260 

35 
140 
150 
180 
200 
200 
210 
1,200 
100 

.30 

1.10 

.07 

.20 

.57 

4  32 

.01 

5.28 

1.16 

.34 

.74 

.78 

.08 

.017 
.127 
.014 
.028 
.113 
.234 
.003 
.284 
.125 
.088 
.145 
.143 
.014 

"."6i68 

Grape  juice  (c.  c.).. 

Water  (c.  c.) 

Sugar 

Cream  of  wheat 

"Pptr 

Total 

Mar.  23,  1911. ^ 

Cream  of  wheat 

Egg 

Butter 

3,150 

14  92 

1.125 

.  0165 

Cream    .  . 

15 

50.5 
30 
90 

m 

80 

25 

300 

40 

.30 
1.04 
.03 
.17 
.18 
1.30 
.01 

.017 
.120 
.007 
.024 
.  035 
.074 
.002 

Bread 

Jelly  (currant) 

Fowl 

Peas 

Butter 

Celery 

Orange     ..  . 

Boiled  potato 

Ice  cream 

Cream 



Bread . 

Grape  juice  (c  c.).. 
Water  (c.  c.) 

Jelly  (currant 

Water  (c.  c.) 

Sugar 

Sugar 

Total 

Mar.  28,  1911. 

Cream  of  wheat 

Egg     . 

Total 

3,060 

14  93 

1.335 

.0168 

680 

3.03 

.279    

Mar.  m,  1911. 
Oatmeal 

15 

52.3 

65 
105 
170 
260 

35 
140 
150 
100 
200 
200 
200 

.38 

1.08 

.07 

.20 

.66 

4  39 

.01 

4  79 

1.14 

.42 

.64 

1.64 

.08 

.070 
.124 
.014 
.028 
.129 
.2.34 
.003 
.294 
.125 
.064 
.098 
.253 
.014 

"'.'6i65 

15 

53.8 

65 

75 
150 
200 

35 
110 
150 
120 
180 
180 

20 

.30 

1.11 
.07 
.14 
.57 

3.36 
.01 

4  33 
.84 

1.55 
.54 
.25 

.017 
.127 
.014 
.020 
.113 
.190 
.003 
.  233 
.086 
.111 
113 
.053 
.001 

Egg 

Butter 

Butter 

Orange 

Orange  . 

Cream 

Bread 

Bread   . 

Jelly  (currant) 

Lamb 

Jelly  (currant) 

Beef                     .  . 

Peas 

Peas 

Beet? 

Lima  beans 

Boiled  potato 

Strawberries 

Strawberry  juice... 

....... 

Mashed  potato. .  .. 

Rice  pudding 

Grapejuice(c.  c.).. 

Did  not  have  lunch  and  supi)er;  had  MgSO<,  2  teaspoonstui,  Instead. 
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COPPER  AND   THE   HEALTH   OF    MAN, 


Chart  I, — Diet — Continued. 
SUBJECT  No.  1— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Mar.28, 1911— Con. 

Grape  juice  (c.c.).. 

Water  (c.  c) 

Supar                     

Grams. 

200 

950 

75 

Grams. 
0.08 

Grams. 
0.014 

Gram. 

Apr.  1,  1911— Con. 
Bread 

Grams. 
200 

35 
140 
150 
180 
130 
330 

40 
150 
950 

90 

Grams. 

2.96 
.01 

5.53 
.81 
.63 
.36 
.20 
.01 
.06 

Grams. 

0.169 
.002 
.300 
.083 
.082 
.026 
.041 
.004 
.010 

Gram. 

.Telly  (apple) 

Beef 

Peas 

Total 

2,580 

13.15 

1.095 

Boiled  potato 

Rice,  steamed 

Pears 

Mar  29  1911 

15 
57 
65 
60 
100 
220 
35 
110 
150 
.  80 
150 
180 
100 
900 
55 

.38 
1.17 
.07 
.14 
.41 
3.78 

"4.' 26' 
.78 
.31 
.33 
.02 
.04 

.070 
.135 
.014 
.012 
.077 
.204 
.002 
.236 
.081 
.011 
.056 
.010 
.007 



Pear  juice 

Grape  juice  (c.  c.).. 

Water  (c.c.) 

Sugar 

Egg 

Butter 

Sliced  bananas 

Total 

Apr.  2,  1911. 

Cream  of  wheat 

Egg 

2,740 

12.66 

.999 

Jeiry(apple) 

Fowl  

15 
51 
65 
110 
100 
220 
35 
120 
150 
120 
180 
220 
150 
900 
85 

.30 

1.05 

.07 

.21 

.38 

3.43 

.01 

4.51 

.83 

.20 

.58 

.79 

.06 

.017 
.121 
.014 
.030 
.076 
.198 
.005 
.241 
.088 
.037 
.121 
.158 
.010 

Peas        

Hominy       

Sweet  potato 

Water  ice 

Butter     

Orange  

Grape  juice  (c.c.).. 

Water  (c.c.) 

Supar 

Cream           

Bread               .  .  . 

Jelly  (gi-ape) 

Total 

2,280 

11.63 

.015 

Peas 

Mar.  SO,  1911. 

15 
48 
65 
90 
150 
200 
35 
110 
150 
160 
180 
350 
50 
150 
1,200 
70 

.30 
.99 
.07 
.17 
.56 
3.20 

"3.*  99' 
.83 
.43 
.52 
.39 
.03 
.06 

.017 
.114 
.014 
.024 
.114 
.175 
.002 
.266 
.084 
.043 
.124 
.061 
.007 
.010 

Boiled  potato 



Cream  of  wheat.... 
Egg  

Grape  juice  (c.  c.).. 

Water  (c.c.) 

Sugar       

Butter   

Orange 

Total 

Apr.  8,  1911. 

Cream       

2,520 

12.42 

1.116 

Jelly  (apple) 

15 
53 
65 
105 
150 
200 
45 
110 
150 
50 
180 
200 
150 
1,000 
85 

.38 

1.09 
.07 
.20 
.59 

3.18 
.02 

4.44 
.81 
.12 
.52 

L30 
.06 

.070 
.126 
.014 
.028 
.111 
.182 
.007 
.254 
.079 
.021 
.105 
.217 
.010 

Peas 

String  beans 

Boiled  potato 

Egg 

Butter 

Peach  juice 

Grapejuice(c.  c.).. 

Water  (c.c.) 

Susar      .       ..  .. 

Bread       

Jelly  (grape) 

Lamb             

Total 

3,020 

11.54 

1.055 

Beets 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.  c.).. 
Water  (c.  c.) 

Mar.  31,  1911. 

Oatmeal 

Egg 

15 

53.5 

65 

85 
150 
200 

35 
110 
150 
1.30 
180 
280 

50 

150 

1,100 

90 

.38 

1.10 

.07 

.16 

.54 

3.12 

.01 

3.97 

.80 

.47 

.50 

.37 

.04 

.06 

.070 
.127 
.014 
.023 
.117 
.187 
.003 
.  231 
.080 
.Obo 
.108 
.055 
.008 
.010 

::::::: 

Butter 

Orange 

Total 

Apr.  4,  1911. 
Cream  of  wheat. . . . 

2,560 

12.78 

L224 

Cream 

Bread  ...        ... 

15 
53.5 

65 
120 
150 
200 

35 

no 

150 
120 
180 
180 

20 
950 

55 

.30 
1.10 
.07 
.23 
.59 
3.28 

"4."  48' 
.80 
1.64 
.50 
.29 

.017 
.127 
.014 
.032 
.113 
.185 
.002 
.236 
.086 
.132 
.108 
.053 
.001 



Jelly  (currant) 

Lamb 

Peas 

Com 

Egg 

Mashed  potato 

Orange           .  ... 

Cherry  juice 

Bread 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Jelly  (apple) 

Sugar 

Total 

2,870 

11.59 

1.118 

Lima  beans 

Boiled  potato 

Strawberries 

Strawberry  juice... 
Water  (c.c.) 

Apr.  1,  1911. 
Cream  of  wheat 

15 

50.9 
65 
60 
150 

.30 
1.05 
.07 
.10 
.67 

.017 
.121 
.014 
.020 
.110 

"'.'.'.'.'. 

Egg 

■Rnttor 

Total 

Sliced  bananas 

Cream 

2,400 

13.28 

1.106 

• 

TAYLOR  S   EXPEKIMEXTS. 


29 


Chart  I. — Diet — Continued. 
SUBJECT  No.  1— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Apr.  5,  1911. 
Oatmeal 

Grams. 

15 

51.8 

65 

60 
100 
220 

35 
110 
200 

SO 
1.50 
180 
150 
1,050 

65 

Grams. 

0.38 

1.07 

.07 

.11 

.35 

3.63 

.01 

4.17 

1.08 

.30 

.28 

.02 

.06 

Grams. 
0.070 
.123 
.014 
.016 
.075 
.196 
.003 
.238 
.115 
.008 
.064 
.010 
.010 

Gram. 

Apr.  9, 1911. 
Cream  of  wheat 

Grams. 

15 

54.5 

65 
105 
100 
2>0 

35 
120 
200 
120 
180 
220 
150 
850 

75 

Gra  77W. 
0.30 
1.12 
.07 
.20 
.40 
3.61 

"4.' 26" 
L24 
.14 
.43 
.81 
.06 

Grams. 

0.017 
.129 
.014 
.028 
.076 
.200 
.002 
.250 
.117 
.043 
.115 
.160 
.010 

Gram 

Egg 

Butter 

:e?? 

Sliced  bananas 

Cream 

Bread 

Tli-aari 

JeUy  (currant) 

Fowl 

Jelly  (currant) 

Peas 

Hominy 

Sweet  potato 

Water  ice 

Boiled  potato 

Grapejuice(c.c.).. 

Water  (c.  c.) 

Sugar 

Grape  juice  (c.  c.)  . 
Water  (c.c.) 

:::::::::::::: 

2,530 

11.51 



Total 

Apr.  10,  1911. 
Oatmeal  .......... 

Total 

.942 

2,510 

12.64 

1.161 

Apr.  6,  1911. 

Cream  of  wheat — 
Ege        

15 

54.5 

65 
105 
1.50 
2C0 

3.5 
110 
200 
160 
180 
350 

.50 

150 

1,500 

95 

.30 
1.12 
.07 
.20 
.57 
3.00 

"4.' 64' 
1.0s 
.43 

.67 
.39 
.03 

.06 

.017 
.129 
.014 
.028 
.113 
.182 
.002 
.252 
.119 
.041 
.075 
.061 
.007 
.010 



15 

56.5 

65 
100 
150 
200 

•15 
110 
200 

50 

ISO 

200 

1.50 

1,100 

80 

.38 
1.10 
.07 
.19 
..56 
2.96 

"4.'i6' 

LOu 

.17 

.59 

1.20 

.06 

.070 
.134 
.014 
.027 
.107 
.175 
.002 
.236 
.122 
.023 
.108 
.213 
.010 

Butter 

Egg 

Cream       ......... 

OraiT^e      ...  ..... 

Jelly  (quince) 

Bread             

lelly  (apple). 

Lamb        

Peas       

String  beans 

Boiled  potato 

Peaches          

Peas 



Beets       

Mashed  potato 

Pice  pudding 

Grape  juice  (c.c.).. 

Water  (c.c.) 

Sugar 



Peach  juice 

Grape  juice  (c.  c.)  . 

Water  (c.  c.) 

Sugar 

Total 

Apr.  it,  1911. 

Cream  of  wheat — 
Egg.   

Total 

3,420 

11.96 

1.C50 

2,700 

12.50 

1.241 

Apr.  7, 1911. 
Oatmeal      

15 

49.5 

65 

60 
1.50 
200 

35 
110 
200 
1.30 
180 
2S0 

50 

150 

1,200 

85 

.38 
1.02 
.07 
.14 
.53 
3.46 

"3.' 96' 
1.18 
.47 
.54 
.37 
.04 
.06 

.070 
.117 
.014 
.018 
.114 
.189 
.002 
.233 
.117 
.091 
.115 
.055 
.008 
.010 

-t 

15 

54.3 

05 
105 
1.50 
200 

35 
110 
200 
120 
180 
180 

20 
175 
950 

85 

.30 

1.12 

.07 

.20 

.57 

3.28 

.01 

4.07 

1.08 

1.52 

.68 

.31 

'".'67' 

.017 
.129 
.014 
.028 
.110 
.190 
.005 
.231 
.119 
.1-22 
.107 
.053 
.001 
.012 

Ege  

Butter          

Sliced  bananas 

Cream 

Orange 

Bread 

JeUy  (apple) 

Lamb 

Jellv  (grape) 

Beef       

Peas 

Feas 

Mashed  potato 

Cherrie'             

I.imabe?.ns 

Boiled  potato 

Strawberries 

Strawberry  juice... 

'  Grape  juice  (c.c.).. 

Water  (c.  c.) 

::::::: 

Cherry  juice 

Grape  juice  (c.c.).. 

Water  (c.c.) 

Sugar 

2,960 

12.22 

1.153 

Sugar 

Total 

Apr.  12,  1911. 

Total 

2,650 

13.28 

;  1.138 

Apr.  8, 1911. 

Cream  of  wheat.... 
Egg 

15 

4.5.5 

65 

70 
1.50 
200 

3.5 
140 
200 
ISO 
130 
330 

40 

150 

1,100 

90 

.30 
.94 
.07 
.13 
.57 
3.16 

"5."  46' 
1.10 
.59 
.53 
.20 
.01 
.06 

.017 
.108 
.014 
.019 
.111 
.178 
.002 
.300 
.119 
.127 
.042 
.041 
.004 
.010 

::::::: 

15 

5.3.4 

65 

60 
100 
220 

35 
110 
200 

SO 
150 
180 
150 
950 

90 

.38 
LIO 
.07 
.11 
.38 
3.13 

■■4.' 04' 
1.20 
.33 
.24 
.02 
.06 

.070 
.127 
.014 
.023 
.077 
.209 
.002 

1     .228 
.117 
.011 
.077 
.010 

j     .010 

Butter 

Orange 

1  Butter     

Cream      

Slic-ed  bananas 

Cream 

Bread 

Bread 

Jelly  (quince) 

Beef 

Jelly  (apple) 

I'OWl                  

Peas 

Boiled  potato 

Rice,  steamed 

'■  Peas 

liominy 

Pears 

Sweet  potato 

Water  ice    

Pear  juice 

Grape  juice  (c.  c.) . 

Water  (c.c.) 

Sugar  .         

Grape  juif-e  (c.c.).. 

Water  (c.c.)  

Sugar            

1 

1 

1 

Total 

Total 

'  2,940 

13.12 

1.092 

2,460 

11.36 

1  .975 

30 


COPPER  AND   THE   HEALTH   OF   MAN, 

Chart  I. — Diet — Continued. 
SUBJECT  No.  1— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop. 

per. 

Avr.  IS,  1911. 
Cream  of  wheat 

Grams. 

15 

57.5 

65 
120 
1.50 
200 

35 
110 
200 
IPO 
180 
350 

50 

1.50 

1,000 

85 

Grams. 

0.30 

1.18 

.07 

.23 

.56 

3.36 

.01 

4.19 

1.12 

.43 

.41 

.39 

.03 

.06 

Grams. 

0.017 
.136 
.014 
.032 
.114 
.183 
.005 
.250 
.122 
.042 
090 
.061 
.007 
.010 

Gram. 

Apr.  17, 1911. 
Oatmeal 

Grams. 

15 

47 

65 
120 
150 
200 

45 
110 
200 

50 
180 
200 
150 
1,000 

85 

Grams. 
0.38 
.97 
.07 
.23 
.57 
3.10 

"4.' 48' 

1.04 

.15 

.67 

1.10 

.06 

Gram^. 
0.070 
.111 
.014 
.032 
.113 
.183 
.003 
.260 
.124 
.034 
.130 
.220 
.010 

Gram. 

Egg 

Butter 

Blfter.v;::::::::: 



Orange 

Cream 

rv^m 



Bread 

Jelly  (grape) 

Veal 

Jelly  (quince) 

::::::: 

Peas 

Peas 

Strmg  beans 

Beets 

Boiled  potato 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.  c.).. 

Water  (c.c.) 

Sugar 

Peach  iuice 

Grape  juice  (c.c.)-- 
Water  (c.c.) 

Sugar 



Total 

Apr.  18,  1911. 

Cream  of  wheat 

Egg 

2,620 

12.82 

1.304 

Total 

2,930 

12.34 

1.083 

Apr   .4,  mi. 

15 

44.2 

65 

60 
150 
200 

35 
110 
200 
130 
180 
280 

50 
150 
950 

75 

.38 

.91 

.07 

.11 

.65 

3.26 

.01 

3.66 

1.08 

..52 

.56 

.37 

.04 

.06 

.070 
.105 
.014 
.017 
.119 
.187 
.005 
.228 
.119 
.034 
.105 
.055 
.008 
.010 

15 

50.5 

65 
130 
150 
200 

35 
110 
200 
120 
180 
180 

20 

150 

1,000 

80 

.30 
1.04 
.07 
.25 
.56 
3.24 

"4.62' 

1.24 

1.58 

.70 

.38 

"".06 

.017 
.120 
.014 
.0.35 
.114 
.192 
.003 
.235 
.124 
.1.35 
.085 
.053 
.001 
.010 

Eg?      

B5tter 

Butter             .  . 

Bread 

Jelly  (grape) 

Jelly  (currant) 

Beef 

Peas 

Peas 

Corn               

Lima  beans 

Boiled  potato 

Strawberries 

Strawberry  juice... 
Grape  juice  (c.  c.).. 
Water  (c.c.) 

Mashed  potato 

Cherries              ... 

Cherry  juice 

Grape  juice  (c.c.).. 
Water  ''c.c.) 

1 

Total 

Apr.  19, 1911. 
Oatmeal           .  .  . 

Total 

2,690 

11.68 

1.126 

2,690 

13.44 

1,138 

Apr.  15,  1911. 
Cream  of  wheat  . . 

15 
43.5 

65 
120 
150 
200 

35 
140 
200 
180 
130 
330 

40 
1.50 
900 

80 

.30 

.90 

.07 

.23- 

.59 

3.28 

.01 

6.  GO 

1.12 

.52 

.47 

.20 

.01 

.06 

.017 
.103 
.014 
.032 
.114 
.190 
.005 
..312 
.122 
.105 
.035 
.041 
.004 
.010 

15 

51.5 

65 

60 
100 
220 

35 
110 
200 

80 
150 
180 
150 
850 

65 

.38 
1.06 
.07 
.10 
.39 
3.45 

■■3.' 94' 

.98 
.34 
.33 
.02 
.06 

.070 
.122 
.014 
.017 
.078 
.196 
.002 
.235 
.114 
.010 
.090 
.010 
.010 

Egg      

Egg 

Butter      

Butter 



Oran°'e      ......... 

Sliced  bananas 

Bread 

Bread 

Jelly  (grape) 

Beef 

Jelly  (apple) 

Fowl 

Peas 

Peas    

Potato 

Rice,  steamed 

Pears 

Sweet  potato 

Water  ice 

Pear  juice 

Grape  juice  (c.c.).. 

Grapejuice(c.  c.).. 
Water  (c.c.) 

Water  (c.c.) 

Total 

Apr.  20,  1911. 

Cream  of  wheat.... 
Egg            

. .         . 

2,330 

11.12 

.968 

Total 

2,780 

13.36 

1.104 

15 

49.5 

65 

80 
150 
200 

35 
100 
300 
100 
140 
350 

50 
200 
850 

60 

.30 

1.02 

.07 

.15 

.54 

3.08 

,01 

3.54 

1.65 

.30 

.34 

.39 

.03 

.08 

.017 
.117 
.014 
.022 
.109 
.187 
.005 
.240 
.181 
.034 
.086 
.061 
.007 
.014 

Apr.  IG.  1911. 
Cream  of  wheat 

15 

54 

65 

135 

100 

220 

35 

120 

200 

120 

180 

220 

150 

1,200 

75 

..30 
1.11 
.07 
.26 
.35 
3.54 

"4.' 44' 

1.02 
.18 
.43 

.79 
.06 

.017 
.128 
.014 
.0.36 
.076 
.215 
.002 
.255 
.107 
.037 
.091 
.163 
.010 

Egg 

Butter       

Butter 

Orange 

Cream         ........ 

Cream 

Bread                 ... 

Bread 

Jelly  (grape) 

Veal 

Jelly  (apple) 

Fowl 

Peas 

Peas 

String  beans 

Boiled  potato 

Celery 

Boiled  potato 

Ice  cream 

Peach  juice 

Grape  juice  (c,  c.).. 
Water  (c.c.) 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Sugar 

Total 

Total 

2,890 

12.55 

1.151 

2,750 

11.50 

1.094 

TAYLOE  S  EXPEKIMENTS. 
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SUBJECT  No.  1— Continued. 
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I 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
US. 

Cop. 
per. 

Apr.  21, 1911. 

Grams. 

15 

54.5 

65 

60 
150 
180 

40 
100 
300 
100 
140 
240 

30 
150 
900 

65 

Grams. 

0.38 

1.12 

.07 

.12 

.51 

2.84 

"3.52" 
1.56 
.40 
.36 
.31 
.02 
.06 

Grams. 

0.070 
.129 
.014 
.013 
.110 
.173 
.002 
.223 
.191 
.071 
.078 
.048 
.005 
.010 

Gram. 

Apr.  25, 1911. 

Cream  of  wheat.... 
Egg 

Grams. 

15 

54.5 

65 
105 
150 
180 

40 
100 
300 
100 
140 
180 

20 
150 
850 

75 

Grams. 

0.30 

1.12 

.07 

.20 

.56 

2.95 

"3."  55' 

1.74 

1.28 

.51 

.38 

'"'.bh' 

Grams. 

0.017 
.128 
.014 
.028 
.111 
.174 
.002 
.219 
.170 
.112 
.088 
.053 
.001 
.010 

Gram 

Ee?               

Butter 

Sliced  bananas 

Cream 

Bread                    . 

Bread 

Jelly  (quince) 

Jelly  (apple) 

Beef 

Peas 

Peas 

Com             

Lima  beans 

Potato 

Mashed  potato 

Strawberries 

Strawberry  juice. . . 
Grape  juice  (c.c.).. 

Water  (c.c.) 

Sugar 

Cherry  juice 

Grape"  juice  (c.  c.).. 

Water  (c.  c.) 

Sucar               ... 

Total 

Apr.  26, 1911 
Oatmeal          .... 

Total 

2,590 

11.27 

1.137 

2,530 

12.72 

1.127 

Apr.  22, 1911. 

15 

53.5 

65 

95 
150 
180 

35 
100 
300 
140 
100 
350 

50 

100 

1,100 

60 

.30 

1.10 

.07 

.18 

.50 

2.88 

.01 

3.89 

1.56 

.35 

.34 

.21 

.02 

.04 

.017 
.127 
.014 
.026 
.110 
.171 
.003 
.210 
.162 
.084 
.030 
.044 
.005 
.007 

15 

51.5 

65 

60 
100 
200 

40 
110 
300 
100 
100 
160 
150 
850 

65 

.38 

1.06 

.07 

.11 

.39 

3.02 

.02 

4.02 

1.59 

.38 

.30 

.02 

.06 

.070 
.122 
.014 
.020 
.077 
.187 
.006 
.238 
.186 
.014 
.057 
.009 
.010 

Egg 

Egg 

Butter 

Butter               

Orange        ........ 

Sliced  bananas 

Cream            

Cream 

Bread 

Jelly  (currant) 

Beef            

Jelly  (grape) 

Fowl 

Peas                 .... 

Peas    

Boiled  potato 

Rice  (steamed) 

Sweet  potato 

Water  ice 

Pear  juice        ..... 

Grape  juice  (c.c.).. 

Water  (c.c.) 

Sugar 

Grape  juice  (c.  c.).. 

Water  (CO.) 

Total 

Apr.  27,  1911. 

Cream  of  wheat.... 
Egg     

2,370 

11.42 

1.010 

Total 

2,890 

11.45 

1.010 

15 

52.5 

65 
110 
150 
200 

35 
100 
300 
100 
140 
350 

50 

200 

1,050 

60 

.30 
1.08 
.07 
.21 
.56 
3.10 

"z.n 

1.59 
.30 
.36 
.39 
.03 
.08 

.017 
.124 
.014 
.030 
.114 
.197 
.002 
.236 
.183 
.031 
.076 
.061 
.007 
.014 

Apr.  23, 1911. 

15 

49.5 

65 
105 
100 
180 

40 
100 
300 
100 
140 
220 
100 
1,000 

55 

.30 
1.02 
.07 
.20 
.38 
2.84 

"3.' 59' 
1.65 
.15 
.39 
.79 
.04 

.017 
.117 
.014 
.028 
.073 
.165 
.002 
.207 
.173 
.028 
.070 
.154 
.007 

Cream  of  wheat.... 

Butter          .  .  . 

Egg 

Butter 

Bread   

Jelly  (quince) 

Bread 



Jelly  (quince) 

Peas 

String  beans 

Boiled  potato 

Peaches 

Peas    -       

Celery 



Boiled  potato 

Peach  juice 

Grape  juice  (c.c.).. 

Water  (c.c.) 

Sugar 

Grape  juice  (c.c.).. 
Water  (c.c.) 

...'.'.'.'. 

Sugar 

Total 

Apr.  28, 1911. 
Oatmeal  .... 

2,980 

11.78 

1.106 

Total 

2,570 

11.40 

1.055 

Apr.  24, 1911. 

15 

50.2 

65 
120 
150 
180 

35 
100 
300 

50 
140 
200 
200 
1,100 

65 

.38 

1.03 

.07 

.23 

.57 

2.59 

.01 

3.51 

1.56 

.10 

.32 

1.^4 

.08 

.070 
.119 
.014 
.032 
.115 
.170 
.003 
.216 
.178 
.031 
.081 
.210 
.014 

15 

48.2 

65 

60 
150 
180 

40 
100 
300 
100 
140 
240 

30 
150 
800 

75 

.38 
.99 
.07 
.13 
.59 
2.88 

■■3.' 74 
1.71 
.43 
.46 
.32 
.02 
.06 

.070 
.114 
.014 
.015 
.119 
.174 
.002 
.216 
.181 
.070 
.084 
.048 
.005 
.010 

Oatmeal 

Egg 

Egg 

Butter 

Butter    

Sliced  bananas 

Cream . 

Orange 

Cream 

Bread 

Bread 

Jelly  (apple) 

Lamb 

Jelly  (currant) 

J.aTnb  

Peas 

Peas 

Corn 

Beets 

Mashed  potato 

Cherries 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.  c.) . . 
Water  (c.  c.) 

Cherry  juice 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Sugar 

Total 

Total 

2,770 

11.69 

1.253 

2,490 

11.78 

1.122 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  l-Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Apr.  29, 1911. 

Grams. 

15 

48.5 

65 
140 
150 
180 

35 
100 
300 
140 
100 
350 

50 
300 
700 

85 

Grams. 

0.30 

1.00 

.07 

.27 

.56 

2.93 

"3.' 85' 
1.65 
.36 
.32 
.21 
.02 
.12 

Grams. 

0.017 

.115 

.014 

.038 

Gram. 

May  3,  1911. 
Oatmeal 

Grams. 

15 

57.5 

65 

60 
100 
200 

40 
100 
300 
150 

50 
140 
150 
900 

70 

Grams. 
0.38 
1.18 
.07 
.11 
.38 
3.40 
.02 
3.62 
1.59 
.44 
.09 
.01 
.06 

Grams. 
0.070 
.136 
.014 
.024 
.076 
.187 
.003 
.216 
.189 
.055 
.021 
.008 
.010 

Gram. 

Egg 

Egg 

Butter 

Butter 

Orange 

Sliced  bananas 

Cream 

Cream 

.111    

Bread             

.173 
.002 
.207 
.186 
.080 
.025 
.044 
.005 
.020 

Bread 

JeUy  (apple) 

Beef                  

Jelly  (currant) 

Fowl                .  . 

Peas 

Peas 

Boiled  potato 

Rice,  steamed 

Pears 

String  beans 

Sweet  potato 

Water  ice 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Grape  juice  (c.c.).. 

Water(c.c.) 

Sugar 

Total 

May  4,  1911 

Cream  of  wheat.... 
Egg 

2,400 

11.35 

1.009 

Total 

2,760 

11.66 

1.037 

15 
52 
65 
185 
150 
180 
35 
100 
300 
150 
120 
380 
20 
100 
800 
55 

.30 
1.07 
.07 
.35 
.57 
2.66 
.01 
3.72 
1.56 
.47 
.32 
.42 
.01 
.04 

.017 
.123 
.014 
.050 
.109 
.163 
.003 
.242 
.186 
.060 
.066 
.067 
.003 
.007 

Apr.  30,  1911. 
Cream  of  wheat  . . . 

15 

48.5 

65 
150 
100 
180 

40 
100 
300 
100 
140 
220 
100 
800 

60 

.30 
1.00 
.07 
.29 
.38 
2.92 

"3.' 72' 

1.56 
.12 
.46 
.81 
.04 

.017 
.115 
.014 
.041 
.077 
.171 
.002 
.212 
.162 
.027 
.081 
.154 
.007 

Egg 

Butter 

Butter               .  . 

Orange 



Bread 

Bread 

Jelly  (currant) 

Jelly  (apple) 

Fowl 

Peas    .          

Peas    

String  beans 

Boiled  potato 

Peaches 

Celery                

Boiled  potato 

Peach  juice 

Grape  juice  (c.c.).. 
Water(c.c.) 

Grape  juice  (C.c.).. 
Water  (c.c.) 

Total 

May  5,  1911 . 
Oatmeal       

Total 

2,420 

11.67 

1.080 

2,710 

11.57 

1.110 

May  1, 1911. 

15 
50 
65 
145 
150 
180 
35 
100 
300 
50 
140 
200 
200 
850 
75 

.38 

1.03 

.07 

.28 

.56 

2.75 

.01 

3.60 

1.59 

.14 

.43 

2.31 

.08 

.070 
.118 
.014 
.0.39 
.117 
.178 
.003 
.223 
.176 
.026 
.078 
.220 
.014 

15 

51.5 

65 

60 
150 
180 

40 
100 
300 
150 
120 
380 

20 
150 
900 

80 

.38 
1.06 
.07 
.12 
.60 
3.17 

"3."  62' 
1.62 
.42 
.40 
.42 
.01 
.06 

.070 
.122 
.014 
.016 
.114 
.170 
.002 
.225 
.183 
.059 
.069 
.067 
.003 
.010 

Egg 

Butter 

Sliced  bananas 

Cream 

Orange  

Bread 

Jelly  (apple) 

Jelly  (currant) 

Peas 

String  beans 

Mashed  potato 

Peaches 

Beets 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.c.).. 
"Water  (c.c.) 

Peach  nice 

Grape  juice  (c.c.).. 

Water  (c.c.) 

Sugar 

Total 

2,560 

13.23 

1.276 

Total 

May  6,  1911. 

Cream  of  wheat 

Egg 

2,760 

11.95 

1.124 

May  2, 1911. 

Cream  of  wheat... 
Egg 

15 

55.5 

65.5 
170 
150 
180 

40 
100 
300 
100 
140 
180 

20 
100 
950 

50 

.30 
1.14 

.07 
.32 
.65 
2.92 
.02 
3.68 
1.62 
.99 
.36 
.27 

'".'64" 

.017 
.132 
.014 
.046 
.120 
.174 
.006 
.210 
.  181 
.088 
.078 
.053 
.001 
.007 

::::::: 

15 

57 

65 
135 
150 
180 

40 
100 
300 
150 
120 
380 

20 
200 
850 

70 

.30 
1.17 
.07 
.26 
.63 
2.99 
.02 
3.82 
1.47 
.42 
.47 
.23 
.01 
.08 

.017 
.135 
.014 
.036 
.120 
.162 
.006 
.216 
.176 
.063 
.081 
.048 
.002 
.014 

Butter 

Butter 

Bread 

Bread  

Jelly  (grape) 

Beef.      

Jelly  (grape) 

Beef              

Peas    .            

Peas              

Lima  beans 

BoUed  potato 

Strawberries 

String  beans 

Mashed  potato 

Pears 

Strawberry  juice  . . 
Grape  juice  (c.c.).. 

Water  (c.c.) 

Sugar 

Pear  juice 

Grape  juice  (c.c.).. 

Water  (c.c.) 

Sugar 

Total 

Total 

2,620 

12.38 

1.127 



2,830      , 

11.94 

1.090 

TAYLOK  S  EXPEKIMENTS. 
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Chaet  I. — Diet — Continued. 
SUBJECT  No.  1— Continued, 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop. 
per. 

May  7, 1911. 
Cream  of  wheat 

Grams. 

15 

50 

65 
190 
100 
180 

40 
100 
300 
150 
120 
220 
200 
800 

75 

Grams. 

0.30 

1.03 

.07 

.36 

.40 

3.01 

.02 

4.03 

1.56 

.41 

.36 

.75 

.08 

Grams. 

0.017 
.118 
.014 
.051 
.080 
.159 
.006 
.214 
.181 
.059 
.077 
.148 
.014 

Gram. 

May  11,  1911. 

Cream  of  wheat 

Egg 

Gram^. 

15 

48.5 

65 
130 
150 
180 

40 
100 
300 
150 
120 
380 

20 

250 

1,000 

80 

Grams.  Grams. 

0.30  1  0.017 

1.00       .115 

.07       .014 

.25       .035 

.56       .114 

2. 86       .  173 

*.      .002 

3.95       .236 
1.62       .183 
.44       .060 
.37       .068 
.42       .067 
.01       .003 
.10       .017 

Gram. 

Egg 

Butter 

Orange 

Bread 

Bread                .... 

Jelly  (quince) 

Veal 

Jelly  (grape) 

Fowl 

Peas 

String  beans 

Boiled  potato 

Peaches 

String  beans 

Boiled  potato 

....... 

Peach  juice 

Grape  juice  (c.c.).. 
Water  (c.  c.) 

Grape  juice  (c.c.).. 
Water  (c.  c.) 

Sugar 

2,610 

12.38 

1.138 

Total 

May  12, 1911. 
Oatmeal 

Total 

3,030 

15 

54 

65 

60 

150 

180 

40 

100 

300 

150 

120 

380 

20 

150 

1,600 

65 

11.95 

.38 
1.11 
.07 
.08 
.54 
2.90 

"3."  87' 
1.68 
.41 
.38 
.42 
.01 
.06 

1.104 

.070 

.128 
.014 
.018 
.113 
.181 
.002 
.221 
.191 
.059 
.085 
.067 
.003 
.010 

15 

50.5 

65 
120 
150 
180 

40 
100 
300 
150 
120 
200 
250 
900 

85 

.38 

1.04 

.07 

.23 

.56 

2.95 

.02 

3.71 

1.56 

.44 

.36 

1.30 

.10 

.070 
.120 
.014 
.032 
.110 
.181 
.006 
.212 
.181 
.077 
.078 
.215 
.017 

May  8,  1911. 

Eeg                .... 

Egg 

Butter 

Butter 

Orange 

Sliced  bananas 

Cream 

Bread             

Bread 

' 

Jelly  (grape) 

Jelly  (quince) 

Lamb 

Peas 

Peas... 

String  beans 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.  c.).. 

Water  (c.  c.) 

Sugar 

String  beans 

Mashed  potato 

Peaches 

Peach  juice 

Grape  juice  (c.c.).. 

Water  (c.c.) 

Sugar 

.' 

Total 

2,730 

12.72 

1.313 



Total 

May  13,  1911. 

Cream  of  wheat.... 
Egg 

3,450 

11.91 

1.162 

May  9,  1911. 

Cream  of  wheat.... 
Egg 

15 

60.5 

65 
155 
150 
180 

40 
100 
300 
150 
120 
180 

20 
200 
850 

60 

.30 

1.25 

.07 

.30 

.56 

2.92 

.02 

3.95 

1.53 

.75 

.37 

.32 

'".08" 

.017 
.143 
.014 
.042 
.113 
.181 
.006 
.210 
.186 
.056 
.085 
.053 
.001 
.014 

::::::; 

15 

47.5 

65 
190 
150 
180 

40 
100 
300 
150 
120 
380 

20 

100 

1,500 

50 

.30 

.98 

.07 

.36 

.50 

2.88 

.02 

3.91 

1.71 

.47 

.36 

.23 

.01 

.04 

.017 
.113 
.014 
.051 
.104 
.174 
.006 
.207 
.194 
.058 
.078 
.048 
.002 
.007 

Butter 

Orange 

Cream 

Bread 

cream 

Jelly  (grape) 

Beef 

Jelly  (grape) 

Tioat 



Peas 

String  beans ... 

Boiled  potato 

Strawberries 

String  beans 

Boiled  potato 

Pears 

Strawberry  juice... 

Grape  juice  (c.  c.).. 
Water  (c.c.) 

Grape  juice  (c.c.).. 

Water  (c.c.) 

Sugar 

Sugar 

2,650 

12.42 

1.121 

Total 

May  14,  1911. 

Cream  of  wheat 

Egg 

....... 

Total 

3,410 

11.84 

1.073 

May  10,  1911. 
Oatmeal 

15 

54.2 

65 

60 
100 
200 

40 
100 
300 
150 

50 
140 
250 
950 

65 

.38 

1.12 

.07 

.11 

.39 

3.20 

.02 

3.68 

1.50 

.42 

.17 

.01 

.10 

.070 
.128 
.014 
.016 
.078 
.196 
.003 
.207 
.186 
.059 
.028 
.008 
.017 

15 

52.5 

65 
180 
100 
180 

40 
100 
300 
150 
120 
220 
100 
1,400 

50 

.30 

1.08 

.07 

.34 

.38 

2.93 

.02 

3.77 

1.68 

.44 

.38 

.81 

.04 

.017 
.124 
.014 
.049 
.075 
.179 
.006 
.207 
.186 
.063 
.079 
.165 
.007 

Egg 

Butter... 

Butter 

Shced  bananas 

Cream. 

Cream 

Bread 

Bread 

Jelly  (currant) 

Fowl 

Jelly  (grape) 

Fowl 

Peas 

Peas 

String  beans 

Sweet  potato 

W^ater  ice.. 

String  beans 

Boiled  potato 

Ice  cream.. 

Grape  juice  (CO.).. 

Water  (c.c.) 

Sugar 

1  Grape  juice  (c.c.).. 

W'ater(c.c.) 

Sugar 

Total 

Total 

2,540 

11.17 

1.010 

3,070 

12.24 

1.171 

62717'— 13- 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  1— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 

phor- 

us. 

Cop- 
per. 

May  15, 1911. 

Grams. 

15 

52 

65 
120 
150 
180 

40 
100 
300 
150 
120 
200 
100 
1,500 

45 

Grams. 

0.38 

1.07 

.07 

.23 

.63 

2.81 

.02 

3.84 

1.56 

.42 

.37 

1.12 

.04 

Grams. 

0.070 
.123 
.014 
.032 
.117 
.173 
.006 
.214 
.178 
.067 
.070 
.206 
.007 

Gram. 

May  19,  1911. 
Oatmeal 

Grams. 

15 

53.5 

65 

60 
150 
180 

40 
100 
200 
200 
150 
120 
380 

20 
1,800 

35 

Grams. 

0.38 

i.lO 

.07 

.11 

.54 

2.93 

.02 

3.30 

1.10 

1.06 

.42 

.32 

.42 

.01 

Grams. 

0.070 
.127 
.014 
.015 
.119 
.185 
.003 
.204 
.119 
.210 
.062 
.066 
.067 
.003 

Gram. 

Egg 

Egg 

Butter 

Sliced  bananas 

Orange 

Bread 

Jelly  (currant) 

Lamb 

Jelly  (grape) 

Lamb 

Peas 

Milk(c.  c.) 

String  beans 

Mashed  potato 

Peaches 

String  beans 

Mashed  potato 

Rice  pudding 

0. 0314 

Water  (c.  c.) 

Peach  juice 

Water  (c.c.) 

Sugar 

3,140 

12.56 

1.277 

Total 

May  20,  1911. 

Cream  of  wheat 

Egg 

Total 

3,570 

11.78 

1.264 

.0314 

May  16, 1911. 

Cream  of  wheat... 
Egg                  ..  .. 

15 

54.5 

65 
125 
150 
ISO 

40 
100 
300 
150 
120 
180 

20 
1,300 

40 

.30 

1.12 

.07 

.24 

.57 

2.83 

.02 

3.86 

1.74 

.47 

.29 

.39 

.017 
.129 
.014 
.034 
.115 
.176 
.006 
.210 
.183 
.060 
.085 
.053 
.001 

:::::' 

15 

52.5 

65 
105 
150 
180 

40 
100 
200 
200 
150 
120 
380 

20 
1,200 

40 

.30 

1.08 

.07 

.20 

.62 

2.79 

.02 

3.68 

1.14 

1.04 

.42 

.36 

.23 

.01 

.017 
.124 
.014 
.028 
.122 
.185 
.003 
.223 
.126 
.215 
.067 
.085 
.048 
.002 



Butter          

Butter 

Orange        ....  . . 

Orange 

Cream            .  ... 

Cream 

Bread 

Bread 

Jelly  (grape) 

Beef 

Jelly  (currant) 

Beef 

Peas 

Peas 

String  beans 

Milk  (c.c.) 

String  beans 

Potato                

.0314 

Strawberries  

Strawberry  juice. . . 
Water  (c.  c.)     ... 

Pears 

Pear  juice 

Sugar        

Water  (c.c.) 

Sugar 

Total 

2,840 

11.90 

1.083 

Total 

May  21,  1911. 

Cream  of  wheat 

Egg 

3,020 

11.96 

1.259 

.0314 

May  17,  1911. 
Oatmeal 

15 
53 

65 

60 
100 
200 

40 
100 
200 
200 
151 

50 

140 

1,200 

35 

.38 

1.09 

.07 

.13 

.38 

3.16 

.02 

3.53 

1.12 

1.12 

.45 

.13 

.01 

.070 
.126 
.014 
.019 
.077 
.194 
.003 
.201 
.126 
.213 
.064 
.024 
.008 

■6.'63i4 

15 

59.5 

65 
105 
100 
180 

40 
100 
200 
150 
200 
120 
220 
1,200 

35 

.30 

1.23 

.17 

.20 

.39 

3.04 

.02 

3.86 

1.14 

.44 

1.00 

.44 

.79 

.017 
.141 
.014 
.028 
.076 
.185 
.003 
.210 
.131 
.055 
.199 
.077 
.160 

Egg 

Butter 

Sliced  bananas 

Butter  

Cream 

Orange     

Bread 

Cream             

Jelly  (currant) 

Bread 

Fowl      

Jelly  (currant) 

Fowl 

Peas             

Milk(c.c.) 

Peas 

String  beans 

Sweet  potato 

Water  ice 

String  beans 

Milk  (c.c.) 

Boiled  potato 

".'osii 

Water  (CO.) 

Sugar 

Water  (c.c.) 

Total 

2,610 

11.59 

1.139 

.0314 

Total 

May  22,  1911. 
Cream  of  wheat  * 

2,790 

12.92 

1.296 

.0314 

May  18, 1911. 

Cream  of  wheat 

Egg 

15 

51.2 

65 
110 
150 
180 

40 
100 
200 
200 
150 
120 
380 

20 
2,000 

40 

.30 

1.05 

.07 

.21 

.57 

2.92 

.02 

3.95 

1.10 

1.14 

.44 

.26 

.47 

.01 

.017 
.121 
.014 
.030 
.119 
.181 
.003 
.234 
.124 
.217 
.052 
.062 
.067 
.003 

".'63i4 

Butter 

Egg 

51.5 

50 
100 

60 
180 

40 
100 
200 
200 
150 
121 
200 
1,500 

25 

1.06 

.06 

.19 

.26 

2.92 

.02 

3.26 

1.20 

1.10 

.45 

.41 

1.24 

.122 
.011 
.027 
.046 
.181 
.003 
.207 
.127 
.218 
.063 
.067 
.201 

Orange 

Butter  1          ,.  . 

Cream 

Orange 

Bread 

Cream 

Jelly  (currant) 

Bread 

Veal  .    . 

Jelly  (currant) 

Peas 

Milk(c.c.) 

Peas 

String  beans 

Boiled  potato 

Peaches 

Milk  (c.c.) 

String  beans 

Mashed  potato 

Rice  pudding 

Water  (c.  c.) 

Peach  juice 

Water  (c.  c.) 

Sugar 

Total 

Total 

3,820 

12.46 

1.244 

.0314 

2,980 

12.17 

1.270 

«  On  account  of  upset  stomach,  could  not  eat  cereal  and  total  amount  of  butter;  had  some  gravy. 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  1— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

May  2S,  1911. 
Cream  of  wheat 

Grams. 
15 
60 
65 

140 

150 

180 
40 

100 

200 

200 

150 

120 

180 

20 

1,400 

30 

Grams. 

0.30 

1.24 

.07 

.27 

.56 

2.83 

.02 

4.06 

1.22 

1.06 

.45 

.35 

.32 

Grams. 
0.017 
.142 
.014 
.038 
.117 
.167 
.003 
.212 
.120 
.213 
.052 
.060 
.053 
.001 

Gram. 

May  27, 1911. 

Grams. 

15 

53 

65 

30 
150 
180 

40 
100 
200 
200 
150 
120 
380 

20 
1,500 

35 

Grams. 

0.38 

1.09 

.07 

.06 

.56 

2.84 

"4.15' 
1.20 
1.08 
.41 
.44 
.23 
.01 

Grams. 

0.070 
.126 
.014 
.008 
.111 
.178 
.002 
.212 
.127 
.204 
.060 
.040 
.048 
.002 

Gram. 

Egg 

Butter ... 

Orange 

Cream 

Bread 

Jellv  (currant) 

Beef 

Jelly  (apple) 

Peas 

Milk(c.c.) 

String  beans 

Boiled  potato 

Strawberries 

Milk  (c.c.) 

String  beans 

Boiled  potato 

Pears 

Strawberry  juice . . . 
vrater  (c.c.) 

Water  (c.c.) 

3,050 

12.75 

1.209 

Sugar 

Total 

May  28,  1911. 

Cream  of  wheat.... 
Egg 



Total 

3,240 

12.52 

1.202 

May  Bit,  1911. 
Oatmeal 

.15 

57.5 

65 

60 
100 
200 

40 
100 
200 
200 
150 

50 

140 

1,400 

35 

.38 
1.18 
.07 
.11 
.39 
3.32 

"3.' 68" 

1.10 

1.06 

.45 

.12 

.01 

.070 
.136 
.014 
.016 
.078 
.192 
.002 
.201 
.126 
.211 
.0.58 
.025 
.008 

::::::; 

15 

49.5 

65 

20 
100 
180 

40 
100 
200 
200 
150 
120 
220 
1,800 

25 

.30 
1.02 
.07 
.04 
.36 
2.88 

1.08 

1.06 

.45 

.48 
.77 

.017 
.117 
.014 
.005 
.079 
.187 
.002 
.204 
.124 
.202 
.051 
.046 
.146 

Egg 

Butter 

Sliced  bananas 

Butter 

Bread 

Cream .        

Jelly  (apple) 

Fowl 

Bread 

Jelly  (quince) 

Fowl 

Peas 

Milk(c.c.) 

String  beans 

Sweet  potato 

Water  ice 

Peas 

Milk  (c.c.) 

String  beans 

Boiled  potato 

Ice  cream 

Water  (c.c.) 

Sugar 

Water  (c.c.) 

Total 

2,810 

11.87 

1.137 

Total 

May  29,  1911. 



3,290 

12.22 

1.194 

May  25,  1911. 

Cream  of  wheat.... 
Egg 

15 

58 

65 

110 

150 

180 

40 

100 

200 

200 

150 

120 

380 

20 

1,600 

45 

.30 

1.19 

.07 

.21 

.59 

2.86 

.02 

4.06 

1.14 

1.02 

.45 

.46 

.42 

.01 

.017 
.137 
.014 
.030 
.117 
.171 
.003 
.2.34 
.1.34 
.194 
.0.54 
.064 
.067 
.003 

;:::::: 

15 

48.5 

65 

95 
150 
180 

40 
100 
200 
200 
150 
120 
200 
1,400 

45 

.38 
1.00 
.07 
.18 
.57 
2.81 

"3.' 78' 

1.08 

1.04 

.50 

.37 

1.56 

.070 
.115 
.014 
.026 
.113 
.170 
.002 
.221 
.134 
.208 
.051 
.042 
.210 

Butter 

Egg 

Butter 

Cream 

Orange 

Bread 

Cream 

Jelly  (currant) 

Jelly  (quince) 

Peas 

Milk(c.c.) 

Peas , 

String  beans 

Boiled  potato 

Peaches 

Milk(c.  c.) 

String  peans 

Mashed  potato 

Rice  pudding 

Water  (c.c.) 

Sugar 

Total 

May  SO.  1911. 

Cream  of  wheat 

Egg 

Peach  juice 

Water  (c.c.) 

Sugar 

...           ... 

! 

Total 

3,430    1 

2.80 

1.239 

3,010 

13.34 

1.376 

May  26,  1911. 

Cream  of  wheat.... 
Egg 

15 

56.5 

65 

60 
150 
180 

40 
100 
200 
200 
150 
120 
380 

20 
1,400 

50 

.30 
1.16 
.07 
.11 
.57 
2.92 

"3.' 62' 
1.18 
1.08 
.45 
.37 
.42 
.01 

.017 
.134 
.014 
.015 
.114 
.167 
.002 
.216 
.129 
.215 
.052 
.040 
.067 
.003 

;:::::; 

15 

49.5 

65 
130 
150 
180 

40 
100 
200 
200 
150 
120 
180 

20 
1,200 

40 

.30 
1.02 
.07 
.25 
.57 
2.93 

1.04 
.98 
.45 
.35 

.017 
..117 
.014 
.035 
.114 
.174 
.002 
.212 
.129 
.204 
.048 
.044 
.053 

.001 



Butter 

Butter 

Sliced  bananas .... 

Orange     

Cream 

Bread 

Bread 

Jelly  (apple) 

Lamb 

Jellv  (quince) 

Beef 

Peas 

Peas 

MUk  (c.  c.) 

String  beans 

Mashed  potato 

Peaches 

Milk  (c.c.) 

String  beans 

Boiled  potato 

Strawberries 

Strawberry  juice... 

Water  (c.  c.) 

Sugar 

Peach  juice 

Water  (c.  c.) 

Sugar 

1 

Total 

1      1 

Total 

3,190 

21.26 

1.185 

2,840 

12.17 

1.164  1 
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Chart  I. — Diet — Continued. 

SUBJECT  No  2  (M.  R.  B.). 


Food. 

Sunday. 

Monday. 

Tuesday. 

Wednes- 
day. 

Thurs- 
day. 

Friday. 

Satur- 
day. 

Cream  of  wheat 

Grams. 
20 

Grams. 

Grams. 
20 

Grams. 

Grams. 
20 

Grams. 

Grams. 

Oatmeal 

20 
117.5 

70 
137 

20 

100.4 
70 

20 

94.5 

70 

20 

Egg 

123 

70 

210 

80 
70 
199 

102.5 
70 
187.5 

105  5 

Butter 

70 

Orange 

196 

Sliced  banana 

110 
210 
150 
80 

110 
210 
150 
80 

Cream 

220 
150 
80 

220 
150 
80 

260 
150 
80 
150 

220 
150 
80 

220 

Bread 

150 

Jelly 

80 

Beef 

150 

Fowl 

150 

150 

Veal 

150 

Lamb 

150 
150 
20 

150 
150 

Peas 

150 

150 

iso 

150 

150 

Beets 

Lima  beans 

200 

String  beans 

150 

Com 



150 

Celery 

20 

Hominy 

150 
150 

Mashed  or  boiled  potato 

150 

150 

150 

150 

150 

Sweet  potato 

30' 

Rice,  steamed 

150 



300 

Ice  cream 

240 

Water  ice 

200 

Peaches 

420 

Pears 

420 

Cherries 



282 

Strawberries                 

300 

Grape  juice  (c  c  ) 

150 

150 

1,920 

26 

Carbonated  water  (c.  c. ) 

Water(c.c.) 

240 

1,310 

27 

1,680 
24 

1,680 
20 

1,440 
24 

1,680 
20 

1,680 
23 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
pho- 
rus. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
pho- 
rus. 

Cop- 
per. 

Mar.  1,1911. 

Grams. 

20 
100.4 

70 
110 
210 
150 

80 
150 
150 
150 
150 
200 
1,680 

20 

Grams. 

0.50 

2.07 
.08 
.21 
.80 

2.40 
.03 

4.28 
.84 
.59 
.53 
.02 

Grams. 
0.023 
.  238 
.015 
.050 
.163 
.126 
.012 
.341 
.085 
.019 
.094 
.011 

Gram. 

Mar.  S,  1911. 
Oatmeal 

Grams . 

20 

94.5 

70 
110 
210 
150 

80 
150 
1.50 
150 
150 
382 
1,680 

20 

Grams. 
0.50 
1.95 

:§ 

.86 
2.45 
.03 
5.04 
.83 
.56 
.53 
.50 

Grams. 
0.093 
.224 
.015 
.029 
.075 
.147 
.012 
.354 
.098 
.109 
.102 
.076 

Gram. 

Egg 

Egg 

Butter         

Butter 

Sliced  bananas 

Cream           

SKced  bananas 

Cream 



Bread              

Bread 

Jelly  (grape) 

Fowl 

Jelly  (grape) 

Lamb       

Peas 

Peas          

Hominy 

Com            

Potato 

Potato 

Water  (c.  c.) 

Water  (c.  c.) 

Total 

Mar.  4,  1911. 

Cream  of  wheat 

Egg 

Total 

3,240 

12.35 

1.247 



3,420 

20 
105.5 

70 
196 
220 
150 

80 
150 
150 
150 
150 
420 
1,680 

23 

13.53 

.40 

2.17 

.08 

.37 

.84 

2.36 

.03 

5.52 

.89 

.56 

.50 

.25 

1.334 

.022 
.250 
.015 
.053 
.169 
.172 
.012 
.341 
.118 
.122 
.041 
.053 

Mar.  2,  1911. 

Cream  of  wheat 

Egg         

20 
102.5 

70 

187.5 
220 
150 

80 
150 
150 
150 
150 
420 
1,440 

20 

.40 

2.11 

.08 

:?5 

2.28 
.03 

5.64 
.87 
.36 
.54 
.46 

.022 
.243 
.015 
.051 
.177 
.135 
.012 
.360 
.092 
.045 
.064 
.074 

Butter       

Butter 

Bread           

Bread       

Jelly  (grape) 

Veal                  

Jelly  (grape) 

Beef             

Peas                 

Peas                

String  beans 

Potato               .... 

Potato            

Rice,  steamed 

Pears 

Water  (c.  c.) 

Sugar 

Water  (c.  c.) 

Sugar 

Total 

Total 

3,310 

13.90 

1.290 

3,570 

13.97 

1.368 

....... 
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Chaet  I. — Diet — Continued. 
SUBJECT  No.  2— Ck)ntinued. 


Food. 


Amount. 


^•"-  phoT;   Cop- 


Food. 


.\  mount. 


Xitro- 


Phos- 

phor- 

us. 


Cop- 

PCT. 


Mar.  5,  1911. 

Cream  of  wheat... 

Egg 

Butter 

Orange 

Cream 

Bread 

Jellv  (grape) 

Fowl 

Peas 

Celery 

Potato 

Ice  cream 

Grape  juice  (q.c). 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

Sugar 

Total 

Mar.  6, 1911. 

Oatmeal 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  (grape) 

Lainb 

Peas 

Beets 

Potato 

Ric-e  pudding 

Water  (c.  c.) 

Sugar 

Total 

Mar.  7  1911. 

Cream  of  wheat... 

Egg 

Butter 

Orange #.. 

Cream 

Bread 

Jellv  (grape) 

Bee'f 

Peas 

Lima  beans 

Potato 

Strawberries 

Water  (c.  c.) 

Sugar 

Total 

Mar.  8, 1911. 

Oatmeal.". 

Egg 

Butter 

Sliced  bananas 

Cream 

Bread 

Jellv  (grape) 

Fowl 

Peas 

Hominy 

Sweet  potato 

Water  ice 

Water  (c.c.) 

Bugar 

Total 


Grams. 

20 

90.3 

70 
152 
210 
150 

80 
150 
150 

20 
150 
2S0 
150 

150 

1,200 

15 


Grams.  Grams.   Gram. 
0.40     0.022    


1.86  i 
.08  , 
.29  I 
.80  ] 

2.42 
.03  I 

5.82 
.86  I 
.03  I 
.59 

1.04 


.214 
.015 
.041 
.154 
.148 
.012 
.351 
.096 
.006 
.096 
.203 
.010 


3,040 


14.28 


20 
102.5 

70 
194 
220 
150 

.SO 
1.50 
150 

20 

150 

300 

1,440 

18 


.368 


Mar.  9,1911. 

Cream  of  wheat 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  (grape) 

Veal 

Peas 

String  l^ans 

Boiled  potato 

Peaches 

Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 


Grams. 

20 
111 

70 

146.5 
220 
150 

80 
150 
150 
150 
150 
420 

200 

1,200 

20 


Grams. 
0.40 
2.29 


.86 
2.51 

.03 
5.36 

.78 
.41 
.57 
.46 


Grams. 

0.022 
.2c3 
.015 
.040 
.lo3 
.147 
.012 
.3c3 
.084 
.035 
.096 
.074 


Grain. 


Total. 


J  3,240         14.03     1.314 


.50 

.093 

2.11 

.243 

.08 

.015 

.37 

.052 

.81 

.163 

2.42 

.145 

.03 

.012 

5.12 

.3.35 

.84 

.094 

.65 

.015 

.51 

.092 

2.04 

.359 

3,070 


14.88     1.618 


20 

90.7 

70 

163.8 
260 
150 

80 
150 
1.50 
200 
150 
300 
2,160 

20.8 


3,970 


.40 

.022 

1.87 

.215 

.08 

.015 

.31 

.044 

1.01 

.198 

2.49 

.144 

.03 

.012 

5.22 

..321 

.84 

.089 

2.22 

.198 

.48 

.098 

.54 

.088 

Mar.  10, 1911. 


Oatmeal 

Egg 

Butter 

Sliced  bananas 

Cream 

Bread 

Jelly  (grape) 

Lamb 

Peas 

Com 

Boiled  potato 

Cherries 

Water  (c.c.) 

Sugar 


20 
112 

70 
110 
210 
150 

80 
150 
150 
150 
150 
267.5 
9tO 

25 


.50 

2.31 

.08 

.23 

.78 

2.54 

.03 

5.00 

.80 

.63 

.62 

.36 


15.49  '  1.444 


Total '  2,610 

Mar.  11,1911 


Cream  of  wheat. 

Egg 

Butter 

Orange 

Cream 

Bread 

Jellv  (grape) 

Beef 

Peas 

Mashed  jwtato. . 
Rice, steamed... 

Pears 

Water  (c.c.) 

Sugar 


.093 
.2o6 
.015 
.028 
.  156 
.148 
.012 
.330 
.080 
.102 
.085 
.053 


13. 88     1. 368 


20 

97. 

70 
110 
210 
150 

80 
150 
150 
150 

30 

200 

1,440 

35 


2,890 


I       Mar.  12, 1911. 


.50 

2.00 

.08 

.22 

.80 

2.52 

.03 

5.88 

.87 

.56 

.07 

.02 


.093   1   Cream  of  wheat.... 

.231    i;  Egg 

.015    i'  Butter 

.031  ' f  Orange 

.158  I... 
.155  ... 
.012  ... 
.3.35  ... 
.093  ... 
.021  ... 
.013  ... 
.011    ... 


Cream. 

Bread 

Jellv  (grape)... 

Fowl 

Peas 

Celery 

Boiled  potato.. 

Icecream 

Water  (c.c.)... 
Sugar 


20 
122 

70 
132 
220 
150 

80 
150 
150 
150 
150 
420 
1,200 

20 

.40 

2.51 

.08 

.25 

.86 

2.51 

.03 

5.61 

.81 

.57 

.53 

.25 

.022  

.289  

.015  

.036  

.167  1 

.I44I 

.012  j 

.321  1 

.080  

.097  

.030  

.053  ' 

1 

3,030 

14.41  1  L266  ! 

20 

92 

70 

1(,1.5 
210 
150 

80 
150 
150 

20 

150 

240 

1,440 

.40 

L90 

.08 

.30 

.76 

2.52 

.03 

5.15 

.81 

.03 

.59 

.89 

.022  

.218  

.015  I 

.044  ' 

.150  

.149  

.012  

.311  1 

.080  ' 

.007  

.100  

.157  

20 

:::**  T  1^;;  '  -  -^ 

1 

13.55     1.16^ 


Total 2.950        13.46  !  1.2Cc 
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COPPER  AND   THE   HEALTH   OF    MAN". 


Chart  I. — Diet — Continued. 
SUBJECT  No.  2— Continued. 


Food. 

Amoxint. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Mar.  13,  1911. 
Oatmeal 

Grams. 

20 
107 

70 
217 
220 
150 

SO 
150 
150 

20 

150 

300 

1,440 

20.5 

Grams. 

0.50 

2.20 
.08 
.41 
.81 

2.49 
.03 

5.00 
.81 
.05 
.54 

2.16 

Grams. 
0.093 
.254 
.015 
.059 
.163 
.145 
.012 
.311 
.083 
.017 
.093 
.420 

Gram. 

Mar.  17, 1911. 
Oatmeal 

Grams. 
20 

107.5 

70 

110 

210 

150 

80 

150 

150 

150 

150 

266 

1,440 

42 

Grams. 

0.50 

2.21 

.08 

.25 

.80 

2.49 

.01 

4.92 

1.11 

.50 

.54 

.35 

Grams. 
0.093 
.255 
.015 
.023 
.158 
.138 
.005 
.315 
.130 
.093 
.107 
.053 

Gram, 

Egg 

Egg 

Butter 

OrauE'fi       

Sliced  bananas. . .. 
Cream 

Cream 

Bread 

Bread 

Jelly  (grape) 

Lamb 

Jelly  (crab apple).. 
Lamb 

Peas 

Peas 

0.0191 

Beets 

Com 

Mashed  potato 

Rice  pudding 

Mashed  potato 

CheiTies 

Water  (CO.) 

Water  (c.  c.) 

Sugar 

Sugar 



Total 

Mar.  18,  1911. 

Cream  of  wheat.... 
Egg 



Total 

3,100 

15.08 

1. 665 

3,100 

13.76 

1.385 

.0191 

Mar.  U,  1911. 

Cream  of  wheat.... 
Egg       

20 
113 

70 
179 
260 
150 

80 
160 
150 
200 
150 
300 

40 
840 

17 

.40 
2.33 
.08 
.34 
.99 
2.49 

.03 
5.07 
.81 
2.48 
.51 
.42 
.01 

.022 

.268 
.015 
.048 
.196 
.139 

.003 
.306 
.084 
.204 
.089 
.088 
.003 

::::::: 

20 
109 

70 
170.5 
220 
150 

80 
150 
150 
150 
150 
420 
1,680 

24.5 

.40 

2.25 

.08 

.32 

.81 

2.40 

.01 

5.46 

1.04 

.48 

.41 

.25 

.022 
.258 
.015 
.046 
.165 
.136 
.005 
.306 
.119 

!048 
.053 

Butter 

Butter 

Bread 

Bread 

Jelly   (raspberry, 
currant) 

Jellv  (crab  apple).. 
Bee'f. 

Beef 

Peas 

0164 

Peas 

Boiled  potato 

Rice,  steamed 

Pears 

Lima  beans 

Boiled  potato 

Strawberries    

Water  (c.c.) 

Sugar 

Strawberry  iuice... 

Water  (c.c.) 

Sugar 

Total 

Mar.  19,  1911. 

Cream  of  wheat.... 
Egg 

3,550 

13.91 

1.262 

.0164 

Total 

2,720 

15.96 

L468 

20 
115 

70 
144.5 
210 
150 

80 
150 
150 

20 
150 
240 
240 
1,440 

23.5 

•.40 

2.37 

.08 

.28 

.80 

2.49 

.03 

5.66 

1.16 

.04 

.56 

.91 

.10 

.022 
.273 
.015 
.039 
.158 
.135 
.012 
.305 
.125 
.010 
.109 
.172 
.016 

Mar.  15,  1911. 

20 
107.5 

70 
110 
210 
150 

80 
150 
150 
150 

30 

200 

1,200 

55.5 

.50 

2.21 

.08 

.21 

.78 
2.60 

.03 
5.33 
1.14 
.50 
.08 
.02 

.093 
.255 
.015 
.041 
.163 
.143 

.006 
.321 
.119 
.017 
.011 
.011 

'o.'oiTi 



Butter 

Egg.    ..  . 

Butter  . 

Cream 

Sliced  bananas 

Bread 

Cream 

Jelly  (grape) 

Fowl            .       .  . 

Bread 

Jelly  (rasp  berry 

Peas 

0168 

Celery 

Fowl 

Boiled  potato 

Peas  (green) 

Hominy 

Grape  juice  (c.  c.).. 
Water  (c.c.) 

Sweet  potato 

Water  ice 

Water  (c.  c.) 

Sugar 

Total 

Mar.  20,  1911. 
Oatmeal 



3,200 

14.88 

1.391 

.0168 

..... 

Total 

2,680 

13.48 

1.195 

.0171 

20 
110.5 

70 
160 
220 
150 

80 
150 
150 

20 
150 
300 
200 

50 

1,200 

28 

.50 

2.28 

.08 

.30 

.86 

2.54 

.03 

5.13 

1.14 

.08 

.48 

2.46 

.08 

.093 
.262 
.015 
.043 
.167 
.135 
.012 
.315 
.125 
.013 
.073 
.380 
.014 

Mar.  16,  1911. 

20 
102 

70 

157.5 
220 
150 

80 
150 
150 
150 
150 
420 
1,200 

17.5 

.40 
2.10 
.08 
.30 
.84 
2.51 

.03 
5.37 
1.11 

.41 

.62 
.46 

.022 
.242 
.015 
.043 
.171 
.139 

.006 
.341 
.119 
.042 
.091 
.074 

"."oiso 

Cream  of  wheat 

Butter 

Egg 

Butter 

Bread 

Jelly  (grape) 

Bread 

Jelly  (rasp  berry 

Peas 

.0165 

Beets 

Veal 

Mashed  potato 

Rice  pudding 

Grapejuice(c.  c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Peas 

String  beans 

Boiled  potato 

Peaches     

Water  (c.  c.) 

Sugar 

1 1 

Total 

Total 

3,040 

14.23 

1.305       .0180 

3,060 

15.96 

1.647 

.0165 

TAYLOR  S   EXPERIMEXTS. 
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Chart  I. — Dut — Continued. 
SUBJECT  No.  2— Continued. 


Food. 


Mar.  Si,  1911. 

Cream  of  wheat... 

Egg 

Buuer 

Orange 

Cream 

Brea-i 

Jellv  (crab  apple). 
Bee'f 


Lima  beans 

Boiled  potato — 

Strawberries 

Strawberry  juice. 

Water  (c.  c.) 

Sugar 


Ajnotint. 


Gram-g. 

20 
107 

70 
144.5 
260 
150 

SO 
150 
150 
250 
150 
300 

70 
1,200 

17 


Nitro- 


Grams. 

0.40 

2.20 

.08 

.28 

1.07 

2.52 

.01 

5.90 

1.14 

2.54 

.53 

.63 

.01 


Phos- 
phor- 
us. 


Grams. 
I  0.022 
I  .254 
'  .015 
'  .039 
.212 

:  ;i36 

.005 

■  .321 
'     .123 

■  .201 
.105 


Cop- 
per. 


Food. 


Gram. 


Total 3,040        17.31     1.524 


Mar.  22, 1911. 


Oatmeal 

Egg 

Butter 

SUced  bananas 

Cream 

Bread 

Jellv  (crab  apple) . . 

Fowl 

Peas 

Hominy 

Sweet  potato 

Water  ice 

Water  (c.c.) 

Sugar 


20 
106 

70 
110 
210 
150 

80 
150 
150 
150 

30 

200 

1,440 

38 


-.50 
2.18  , 

.08 
.22  ! 


2.57 
.01 
5.79 
1.11 
.57 
.08 
.02 


.093 

.251 

.015 

.024  ! 

.158 

.134 

.005 

.294 

.128 

.017 

.012 

.011 


Total 2.900         13.99     1.142 


Mar.  23,  1911. 


Mar.  25,  1911. 

Cream  of  wheat.. . . 

Egg 

Butter 

j  Orange 

I  Cream 

1  Bread 

;  JeUy  (grape) 

'  Beef 

Peas 

:  Potato 

I  Rice,  steamed 

i  Pears 

Water  (c.c.) 

Sugar 


,0179 


.0165 


Total 

Mar.  26, 1911. 

Cream  of  wheat — 

Egg 

Butter 

Orange 

Cream 

Bread 

Jellv  (grape) 

Fowl 

Peas 

Celery 

Boiled  potato 

Ice  cream 

Water  (c.c.) 

Sugar 


Grams. 

20 

92 

70 

177.5 
220 
150 

SO 
150 
150 
150 
150 
420 
1,440 

21 


3,290 


20 

96.5 

70 

177.5 
210 
150 

SO 
150 
150 

20 
150 
240 
,1(0 

25.5 


Nitro- 
gen, 


Phos- 
phor- 
us. 


Grams.  Grams. 
0.40     0.022 

1. 90  .  218 
.08  '  .015 
.34  .048 
.86  '  .lt.2 
.138 
.012 
.318 
.126 
.081 
.051 
.053 


Cop- 
per. 


Gram. 


2.36 
.03 


0. 0179 


14.35  ;  L244  I     .0179 


.40 

L99 

.08 

.34 

.82 

2.42 

.W 

5.46 

LOS 

.04 

.62 

.91 


.022 
.229 
.015 
.048  ! 
.156  I 
.143  I 
.012  I 
.311 
.118 
.009 
.076 
.168 


.0165  !' 


Cream  of  wheat.... 
Egg 

20 
10L5 

70 
152 
220 
150 

80 
150 
150 
150 
150 
420 

1,200 

17 

.40 

2.09 

.OS 

.29 

.79 

2.45 

.04 

5.93 

Lll 

.39 

.60 

.46 

.022 
.241 
.015 
.041 
.156 
.139 
.012 
.344 
.128 
.039 
.107 
.074 

Butter       

Orange 



Bread 

JeUy  (grape) 

\eal 

Peas 

String  beans 

Boiled  potato 

Peaches 

Carbonated  water 
(c.c.) 

".'6i47 


Sugar 

Total 

3.030 

14.63 

L31S 

.0147 

Mar.  24, 1911. 
Oatmeal       

20 

95.5 

70 
110 
210 
150 

80 
150 
150 
150 
150 
269 
1.440 

34 

.50 

L97 

.08 

.19 

.82 

2.39 

.03 

5.76 

L14 

.59 

.54 

.36 

.093 
.226 
.015 
.027 
.156 
.136 
.012 
.318 
.123 
.103 
.098 
.053 

Egg 

Butter 

SUced  bananas 

Cream 

Bread 

JeUy  (grape) 

Lamb 

Peas 

.0170 

Com 

Mashed  potato 

Cherries 

Water  (c.c.) 

Sugar 

..   .. 

Total 

3,080 

14.37 

L360 

.0170 

.0183 


i             Total 

3,700 

14.20 

L307 

.0183 

Mar.  27,  1911. 
Oatmeal 

20 

97.5 

70 
152 
220 
150 

SO 
150 
150 

20 

150 

300 

1,920 

29 

.60 

2.01 

.OS 

.29 

.86 
2.45 

.03 
5.67 
LOS 

.07 

.48 
L89 

.093 
.231 
.015 
.041 
.167 
.139 
.012 
.321 
.128 
.011 
.098 
.312 

Ep'p             

Orange             

Cream  

Bread 



JeUy  (grape) 

Peas          

.0162 

Beets 

Mashed  potato 

:  Rice  pudding 

.  Water  (CO.) 

1  Sugar 

Total 

3,510 

15.41 

L568 

.0162 

Mar.  28, 1911. 

'  Cream  of  wheat.... 
Egg 

20 

99 

70 

157.5 
260 
150 

80 
150 
150 
200 
150 
300 

40 
2,160 

27.5 

.40 

2.04 

.08 

.30 

.99 

2.52 

.03 

5.91 

1.11 

2.58 

.4.5 

.42 

.01 

.022 
.235 
.015 
.043 
.195 
.143 
.012 
.318 
.127 
.185 
.094 
.088 
.003 

Butter 

Orange 

1  Bread 

JeUv  (grape) 

Beef 

I  Peas 

.0173 

1  Lima  beans 

Boiled  potato 

Strawberries 

Strawberrv  juice . . . 

Water  (c.c.) 

Sugar 

1 

^^    

1 

j            Total 

4,020 

16.84 

|l4S0 

.0173 
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COPPEE  AND   THE   HEALTH   OF    MAN. 


Chart  I. — Diet — Continued. 

SUBJECT  No.  2— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Mar.  S9, 1911. 
Oatmeal 

Grams. 

20 

97 

70 
110 
210 
150 

80 
150 
150 
150 

30 

200 

1,680 

32 

Grams. 

0.50 

2.00 

.08 

.25 

.86 

2.58 

.03 

5.73 

1.14 

.59 

.07 

.02 

Grams. 
0.093 
.230 
.015 
.023 
.162 
.139 
.012 
.321 
.127 
.020 
.011 
.011 

Gram, 

'6."oi86 

Apr.  S,  1911. 

Cream  of  wheat — 
Egg. 

Grams. 

20 

98.5 

70 

192.5 
210 
150 

80 
150 
150 

20 

150 

300 

1,440 

35 

Grams. 

0.40 

2.03 

.08 

.37 

.80 

2.34 

.01 

5.64 

1.08 

.03 

.48 

1.08 

Grams. 
0.022 
.233 
.015 
.052 
.160 
.135 
.005 
.302 
.123 
.006 
.101 
.215 

Gram. 

Egg..        

Butter       

Butter        .... 

Sliced  bananas  .... 

Orange        ... 

..... 

Cream              ..... 

Cream 

Bread              

Bread 

Jelly  (grape) 

Fowl             ..    .  . 

Jelly  (apple) 

Fowl 

Peas 

Peas 

0. 0167 

Celery 

Sweet  potato 

Water  ice 

Boiled  potato 



Water  (CO.) 

Sugar 

Water  (c.c.) 



Total 

Apr.  S,  1911. 
Oatmeal 

Total 

3,130 

13.85 

1.164 

.0186 

3,070 

14.34 

1.369 

.0167 

Mar.  SO,  1911. 
Cream  of  wheat. . . . 

20 

97.5 

70 

173.5 
220 
150 

80 
150 
150 
150 
150 
420 
1,680 

55 

.40 

2.01 

.08 

.33 

.81 

2.40 

.03 

5.45 

1.11 

.41 

.44 

.46 

.022 
.231 
.015 
.047 
.167 
.131 
.012 
.363 
.125 
.041 
.104 
.074 

".'6i56 

20 
98 
70 
148 
220 
150 
80 
150 
150 
20 
150 
300 
1,680 
27 

.50 

2.02 

.08 

.29 

.86 

2.39 

.03 

6.06 

1.18 

.05 

.44 

1.95 

.093 
.232 
.015 
.040 
.163 
.136 
.012 
.347 
.127 
.009 
.088 
.325 

Egg    

Egg 

Butter 

Butter     . . 

Orange     

Orange 

Cream           .  ... 

Cream 

Bread 

Bread 

Jelly  (grape) 

Veal 

Jelly  (grape) 

Lamb 

Peas 

Peas 

.0147 

String  beans 

Beets 

Boiled  potato 

Peaches 

Mashed  potato 

Rice  pudding 

Water  (c.c.) 

Water  (CO.) 

Total 

Apr.  4, 1911. 

Cream  of  wheat.... 
Egg 

Total 

3,570 

13.93 

1.332 

.0156 

3,260 

15.85 

L587 

.0147 

Mar.  SI,  1911. 
Oatmeal 

20 
99 

70 
136 
210 
150 

80 
150 
150 
150 
150 
270 
1,440 

24.5 

.50 

2.04 

.08 

.26 

.76 

2.34 

.04 

5.42 

1.14 

.54 

.42 

.36 

.093 
.235 
.015 
.037 
.163 
.140 
.012 
.315 
.127 
.098 
.090 
.053 

■'.'6i76 

20     • 
104 

70 
175 
260 
150 

80 
150 
150 
200 
150 
300 
1,440 

28 

.38 

2.14 

.08 

.33 

1.01 

2.46 

.01 

6.11 

1.04 

2.74 

.42 

.48 

.022 
.246 
.015 
.047 
.195 
.139 
.005 
.321 
.125 
.220 
.090 
.088 

Egg 

Butter 

Butter 

Bread 

Bread 

Jelly  (grape) 

Lamb 

Jelly  (apple) 

Beef.           .  .. 

Peas 

Peas 

.0146 

Com 

Lima  beans 

Potato 

Mashed  potato 

Cherries 

Strawberries 

Water  (c.c.) 

Water  (CO.) 

Sugar 

Total 

Apr.  5,  1911. 
Oatmeal 

Total 

3,100 

13.90 

1.378 

.0176 

3,280 

17.19 

1.513 

.0146 

Apr.  1, 1911. 
Cream  of  wheat  . . . 

20 

98 

70 
110 
220 
150 

80 
150 
150 
150 
150 
420 
1,920 

28 

.40 

2.02 

.08 

.19 

.84 

2.22 

.01 

5.93 

1.11 

.53 

.42 

.26 

.022 
.232 
.015 
.037 
.162 
.127 
.005 
.321 
.123 
.068 
.030 
.053 

"'."oiso 

20 
98 
70 
110 
210 
150 
80 
150 
150 
150 
30 
200 
1,680 
44 

.50 

2.02 

.08 

.21 

.74 

2.48 

.03 

5.69 

1.16 

.56 

.05 

.02 

.093 
.232 
.015 
.029 
.158 
.134 
.012 
.324 
.126 
.016 
.013 
.011 

Egg  (estimated)... 
Butter 

Egg 

Butter         

Sliced  bananas 

Cream 

Sliced  bananas 

Cream 

Bread 

Bread 

Jelly  (apple) 

Beef 

Jelly  (grape) 

Fowl 

Peas 

Peas 

0164 

Boiled  potato 

Rice,  steamed 

Pears 

Sweet  potato 

Water  ice 



Water  (c.c.) 

Water  (c.c.) 

Total 

TotaL 

3,720 

14.01 

1.195 

.0180 

1 

3,140 

13.54 

1.163 

.0164 

TAYLOK  S   EXPEKIMENTS. 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  2— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Aj)T.  6,  1911. 

Grams. 

20 

92.5 

70 

125.5 
220 
150 

80 
150 
150 
150 
150 
420 
1,610 

35.5 

Grams. 

0.40 

1.91 

.08 

.24 

.84 

2.25 

.01 

5.51 

1.16 

.41 

.56 

.46 

Grams. 
0. 022 
.219 
.015 
.034 
.165 
.136 
.005 
.344 
.123 
.038 

.(m 

.074 

Gram. 
'6.'6i82 

Apr.  10, 1911. 

Grams. 

20 
106.5 

70 

114.5 
220 
150 

80 
150 
150 

20 

150 

300 

2,160 

26 

Grams. 

0.50 

2.19 

.08 

.22 

.81 

2.22 

.01 

5.60 

L13 

.07 

.50 

1.80 

Grams. 
0.093 
.253 
.015 
.031 
.158 
.131 
.005 
.321 
.118 
.009 
.090 
.320 

Gram. 

Ege       

Egg 

Butter 

Butter 

Oran^'e 

Orange 

Cream 

Cream     

Bread 

Bread 

JeUy  (apple) 

Jelly  (apple) 

Lamb 

Peas 

Peas 

0.  0156 

String  beans 

Boiled  potato 

Beets      

Mashed  potato 

Rice  pudding 

Water  (c.c.) 

Water  (c.c.) 

Total 

Apr.  11, 1911. 

Cream  of  wheat.... 
Eee              



Total 

3,460 

20 

95 

70 
110 
210 
150 

80 
150 
150 
150 
150 
271 
2,880 

36.5 

13:83 

1.238 

.0182 

3,720 

15. 13 

L544 

.0156 

Aj)T.  7,  1911. 
Oatmeal 

.50 

1.96 

.08 

.26 

.74 

2.60 

.01 

5.40 

1.11 

.53 

.45 

.36 

.093 
.225 
.015 
.032 
.160 
.142 
.005 
.318 
.130 
.105 
.096 
.054 

".'6170 

20 

94 

70 

168.5 
260 
150 

80 
150 
150 
200 
150 
300 
2,160 

31 

.40 

1.94 

.08 

.32 

.99 

2.46 

.03 

5.55 

1.08 

2.54 

.57 

.51 

.022 
.223 
.015 
.046 
.191 
.143 
.012 
.315 
.119 
.204 
.089 
.088 

Ee? 

Butter 

Sliced  bananas 

Orange     

Bread 

Bread   

JeUy  (apple) 

Lamb 

Jelly  (grape) 

Beef 

Peas 

Peas 

.0174 

Com 

Lima  beans 

Boiled  potato 

Strawberries 

Water  (c.c.) 

Mashed  potato 

Cherries . 

Water  (c.c.) 

' 

Total 

Apr.  12, 1911. 
Oatmeal 

Total 

4,520 

14.00 

1.375 

.0170 
".'6i58 

3,980 

16.47 

1.467 

.0174 

Apr.  8,  1911. 
Cream  of  wheat . . 

20 

89.5 

70 

133.5 
220 
150 

80 
150 
150 
150 
150 
420 
1,440 

27 

.40 

1.84 

.08 

.26 

.84 

2.37 

.01 

5.85 

1.11 

.50 

.62 

.25 

.022 
.212 
.015 
.030 
.163 
.134 
.005 
.321 
.125 
.106 
.048 
.053 

20 

92.5 

70 
110 
210 
150 

80 
150 
150 
150 

30 

200 

1,680 

50 

.50 

1.91 

.08 

.20 

.80 

2.34 

.01 

5.51 

1.11 

.62 

.05 

.02 

.093 
.219 
.015 
.043 
.162 
.143 
.005 
.311 
.130 
.021 
.015 
.011 

Egg 

Egg 

. 

Butter 

Butter      

Sliced  bananas 

Bread             .  . . 

Bread 

Jelly  (apple) 

Beef              .     . . 

Jelly  (apple) 

Fowl             .  .. 

Peas 

Peas 

.6i76 

Potato          

Hominy           

Rice,  steamed 

Pears 

Sweet  potato 

Water  ice         

Water  (CO.) 

Sugar 

Water  (c.c.) 

Sugar       



Total 

Apr.  IS,  1911. 

Cream  of  wheat 

Egg          

Total 

3,250 

14.13 

1.240 

.0158 

3,140 

13.15 

L168 

.0176 

Apr.  9, 1911. 

Cream  of  wheat . . . 
Egg 

20 
101 

70 

198.  5 
210 
150 

80 
150 
150 

20 

150 

240 

1,440 

31 

.40 

2.08 

.08 

.38 

.84 

2.46 

.03 

6.32 

1.11 

.02 

.36 

.89 

.022 
.239 
.015 
.054 
.160 
.136 
.012 
.312 
.120 
.007 
096 
.174 

'"."6i77 

20 
101.5 

70 

155.5 
220 
150 

80 
150 
150 
150 
150 
420 
1,440 

24.5 

.40 

2.09 

.08 

.30 

.81 

2.52 

.03 

5.72 

1.13 

.41 

.35 

.46 

.022 
.241 
.015 
.042 
.167 
.138 
.012 
.341 
.120 
.039 
.075 
.074 

Butter 

Butter 

Orange.. 

Cream 

Cream 

Bread 

Bread 

Jelly  (grape) 

Fowl 

Jelly  (grape) 

Veal 

Peas 

Peas                 ...  . 

.0173 

Celery 

String  beans 

Boiled  potato 

Peaches 

Boiled  potato 

Ice  cream 

Water  (c.  c.) 

Water  (c.  c.) 

Sugar 

Sugar 

Total 

Total 

3.010 

13.97 

1.347 

.0177 

3,280 

14.30 

1.286 

.0173 
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COPPER  AND   THE   HEALTH   OF    MAN. 


Chart  I. — Diet — Continued. 
SUBJECT  No.  2— Ck)ntinued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount, 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Apr.  U,  1911. 
Oatmeal 

Grams. 

20 

98.5 

70 
110 
210 
150 

80 
1.50 
150 
150 
150 
270.5 
1,640 

54 

Grams. 

0.50 

2.03 

.08 

.21 

.90 

2.45 

.01 

5.00 

1.13 

.60 

.47 

.36 

Grams. 
0.093 
.233 
.015 
.031 
.167 
.140 
.005 
.311 
.125 
.097 
.088 
.054 

Gram. 
'6.'6i64 

Apr.  18, 1911. 

Cream  of  wheat 

Egg 

Grams. 

20 
105 

70 
160 
260 
150 

80 
150 
150 
200 
150 
300 
1,360 

31 

Grams. 

0.40 

2.16 
.08 
.30 
.96 

2.43 
.01 

5.48 
.98 

2.64 
.59 
.63 

Grams. 
0.022 
.249 
.015 
.043 
.198 
.144 
.005 
.321 
.125 
.225 
.071 
.088 

Gram. 

Egg 



Butter 

Butter 

Sliced  bananas 

Cream 

Bread 

Jelly  (apple) 

Lamb 

Jelly  (apple) 

Beef 

Peas 

0.0164 

Com 

Lima  beans 

Potato     

Mashed  potato 

Cherries 

Strawberries 

Water  (c.c.) 

Water  (c.c.) 

Sugar 

Total 

Apr.  19.  1911. 
Oatmeal 

Total 

3,300 

13.74 

1.359 

.0164 

3,190 

16.66 

1.506 

.0164 

Apr.  16,  1911. 
Cream  of  wheat 

20 

87.5 

70 
170 
220 
150 

80 
150 
150 
150 
150 
420 

240 

1,440 

27 

.40 

1.80 

.08 

.32 

.86 

2.46 

.03 

6.00 

1.11 

.44 

.54 

.25 

.022 
.207 
.015 
.046 
.167 
.143 
.012 
.335 
.127 
.088 
.041 
.053 

".'6140 

20 
117.4 

70 
110 
210 
150 

80 
150 
150 
150 

30 

200 

1,440 

28 

.50 

2.42 

.08 

.19 

.82 

2.36 

.01 

5.37 

.83 

.65 

.06 

.02 

.093 
.278 
.015 
.031 
.163 
.134 
.005 
.321 
.128 
.020 
.018 
.011 

Egg 

VsTtr 

Butter 

Butter 

Sliced  bananas 

Cream 

Cream 

Bread...          

^t??'""" 

Jelly  (apple) 

Fowl 

Peas            .  .     . 

Boiled  potato 

Hominy 

Rice,  steamed 

Pears 

Sweet  potato 

Water  ice 

Carbonated  water 

(c.  c.) 

Water  (c.  c.) 

Sugar 

Water  (c.c.) 

Sugar 

Total 

Apr.  20, 1911. 

Cream  of  wheat 

Egg 

2,910 

13.31 

1.217 



.0159 

Total 

3,530 

14.29 

1.256 

.0140 

20 
106 

70 
140 
220 
150 

80 
150 
150 
150 
150 
420 
1,440 

30.5 

.40 

2.18 

.08 

.27 

.79 

2.31 

.01 

5.31 

.86 

.45 

.36 

.46 

.022 
.251 
.015 
.038 
.160 
.140 
.005 
.360 
.125 
.051 
.092 
.074 

Apr.  16, 1911. 
Cream  of  wheat.... 

20 

89 

70 
217 
210 
150 

80 
150 
150 

20 

150 

240 

1,800 

26 

.40 

1.83 

.08 

.41 

.74 

2.42 

.01 

5.55 

1.10 

.03 

.36 

.86 

.022 
.211 
.015 
.059 
.160 
.147 
.005 
.318 
.130 
.006 
.076 
.178 

"!6i52 



Egg 

Butter 

0  range 

....... 

Orange 

Cream 

Cream 

Bread 

Bread 

Jelly  (apple) 

Veal 

Jel'.y  (apple) 

Fowl 

Peas 

0119 

Peas 

String  beans 

Potato 

Celery 

Boiled  potato 

Peaches 

Icecream 

Water  (c.c.) 

Water  (c.c.) 

Sugar 

Total 

Apr.  21,  1911. 

3,280 

13.48 

1.333 

Total 

3,370 

1.3.79 

1.327 

.0152 

20 
97 
70 
110 
210 
150 
80 
150 
150 
150 
150 
277 
1,440 
24 

.40 

2.00 

.08 

.22 

.71 

2.37 

.01 

5.28 

1.11 

.60 

.39 

.36 

.093 
.230 
.015 
.025 
.154 
.144 
.005 
.335 
.126 
.106 
.084 
.055 

Apr.  17,  1911. 
Oatmeal 

20 

95 

70 
129 
220 
150 

80 
150 
150 

20 

150 

300 

1,440 

27.5 

.50 
1.96 
.08 
.25 
.84 
2.33 
.01 
6.11 
1.11 
.06 
.56 
L65 

.093 
.225 
.015 
.035 
.165 
.1.38 
.005 
.354 
.123 
.013 
.109 
.330 

"".'6i43 

Egg 

Egg 

Butter 

Butter 

Sliced  bananas 

Cream        

Cream 

Bread 

Bread            

Jelly  (apple) 

Lamb      .        .  . 

Jelly  (apple) 

Lamb             

Peas     ..  . 

Peas                 ...  . 

.0117 

Beets 

Com 

Mashed  potato 

Rice  pudding 

Mashed  potato 



Water  (c.  c.) 

Sugar 

Water  (c.  c.) 

Sugar 

Total 

Total 

3,000 

15.46 

1.605 

.0143 

3,080 

13.53 

1.372 

.0117 

TAYLOR  S   EXPERIMENTS. 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  2— Continued. 


Food. 

Amoimt. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

.\movmt. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Apr.  22,  1911. 
Cream  of  wheat — 

Grams. 

20 
100.5 

TO 
157 
220 
150 

80 
150 
150 
150 
150 
420 
1,680 

30 

Grams. 

0.40 

2.07 

.08 

.30 

.73 

2.40 

.03 

5.84 

1.11 

.38 

.51 

.25 

Grams. 
0.022 
.238 
.015 
.042 
.162 
.143 
.012 
.315 
.119 
.090 
.045 
.053 

Gram. 
'6.'6i22 

Apr.  26, 1911. 
Oatmeal       

Grams. 

20 
102 

70 
110 
210 
150 

80 
150 
150 
150 

30 

200 

2,400 

52 

Gram,s. 

0.60 

2.10 

.08 

.21 

.82 

2.27 

.03 

5.48 

1.14 

.57 

.09 

.02 

Grams. 
0.093 
.242 
.015 
.038 
.  162 
.140 
.012 
.324 
.127 
.021 
.017 
.011 

Gram. 

ligg 

Butter 

Butter       

Oran°'e             ... 

Sliced  bananas 

Cream      

Cream 

Bread 

Jelly  (grape) 

Beef         

Jelly  (grape) 

Fowl 

Peas 

0. 0128 

Boiled  potato 

Rice,  steamed 

Pear^ 

Hominy        

Sweet  potato 

Water  ice 

Water  (c.  c.) 

Water  (c.  c.) 

Total 

Apr.  27, 1911. 

Cream  of  wheat.... 
J'gg 



Total 

3,530 

14.10 

1. 256 

.0122 

3,870 

13.31 

1.202 

.0128 

Apr.  23, 1911. 

Cream  of  wheat 

Egg     

20 
100 

70 
ISO 
210 
150 

80 
150 
150 

20 

150 

240 

1,680 

32 

.40 

2.06 

.08 

.34 

.76 

2.37 

.03 

5.39 

1.07 

.03 

.42 

.86 

.022 
.237 
.015 
.049 
.154 
.138 
.012 
.311 
.119 
.006 
.075 
.168 

".'6162 

20 
103 

70 
148 
220 
150 

80 
150 
150 
150 
150 
420 
1,680 

28 

.40 

2.12 

.08 

.29 

.81 

2.33 

.03 

5.57 

1.11 

.45 

.39 

.46 

.022 
.244 
.015 
.040 
.167 
.148 
.012 
.354 
.123 
.046 
.081 
.074 

Bnttar 

Oran'^e 

Orange     

Bread 

Bread        

Jelly  (grape)...,... 
Fowl 

Jellv  (grape) 

Veal 

Peas 

Peas 

0144 

Celerv              

String  beans 

Boiled  potato 

Peaches 

Boiled  potato 

Ice  cream 

Water  (c.  c.) 

Water  (c.c.) 



Total 

Apr.  28, 1911. 
Oatmeal 

Total 

3,230 

13.81 

1.306 

.0102 

3,520 

14.04 

1.326 

.0144 

Apr.  24,  1911. 
Oatmeal 

20 
100.5 

70 
203.5 
220 
150 

80 
150 
150 

20 

150 

300 

1,440 

37 

.50 

2.07 

.08 

.39 

.84 

2.16 

.03 

5.27 

1.18 

.04 

.45 

1.86 

.093 
.238 
.015 
.055 
.169 
.142 
.012 
.324 
.125 
.012 
.086 
.315 

".*6i25 

20 

97 

70 

110 

210 

150 

80 

150 

150 

150 

150 

272 

1,920 

41 

.50 

2.00 

.08 

.24 

.82 

2.40 

.03 

5.61 

1.19 

.65 

.50 

.36 

.093 
.230 
.015 
.028 
.  167 
.145 
.012 
.324 
.131 
.105 
.090 
.054 

Egg  

T.j^ 

Butter 

Butter 

Orange 

Sliced  bananas 

Cream..  ..        

Cream 

Bread 

Bread 

Jelly  (grape) 

Jelly  (grape) 

Peas              

Peas 

.0089 

Beets 

Corn 

Mashed  potato 

Rice  pudding 

Potato    

Water  (c.  c.) 

Sugar 

Sugar 

Total 

Apr.  29, 1911. 

Cream  of  wheat 

Egg 

Total 

3,090 

14.87 

1.586 

.0125 

3,570 

14.38 

1.394 

.0089 

Apr.  25,  1911. 

Cream  of  wheat 

Egg 

20 
100.5 

70 
165 
260 
150 

80 
150 
150 
200 
150 
300 
1,920 

42.5 

.40 

2.07 

.08 

.31 

.96 

2.46 

.01 

5.33 

1. 13 

2.56 

.44 

.63 

.022 
.238 
.015 
.045 
.193 
.145 
.005 
.329 
.123 
.224 
.094 
.088 

"."6i29 

20 

95 

70 

16.3.5 
220 
150 

80 
150 
150 
150 
150 
420 
2,400 

33 

.40 

1.96 

.08 

.31 

.81 

2.45 

.01 

5.78 

1.23 

.39 

.48 

.25 

.022 
.225 
.015 
.044 
.163 
.144 
.005 
.311 
.132 
.085 
.038 
.053 

Butter 

Butter 

Orange 

Orange 

Cream  

Cream 

Bread 

Bread 

Jelly  (apple) 

Beef. 

Jellv  (apple) 

Beef 

Peas 

Peas 

.0138 

Lima  beans 

Boiled  potato 

Strawberries 

Mashed  potato 

Rice,  steamed 

Pears 

Water  (c.  c.)... 

Water  (c.  c.) 

Sugar 

Sugar 

Total 

Total 

3,760 

16.38 

1.521 

.0129 

4,250 

14.15 

1.237 

.0138 
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COPPEK  AND   THE   HEALTH   OF    MAN. 


Chart  I. — ^Diet— C5oiitmued. 
SUBJECT  No.  2— Continued. 


Food. 

Amoimt. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us, 

Cop- 
per. 

Apr.  SO,  1911. 

Cream  of  wheat.... 
Egg           

Grams. 

20 
101 

70 
189 
210 
150 

80 
150 
150 

20 

150 

240 

1,440 

36.5 

Grams. 
0.40 

2.08 
.08 
.36 
.80 

2.43 
.01 

5.58 

1.10 
.02 
.50 
.89 

Grams. 
0.022 
.239 
.015 
.051 
.162 
.143 
.005 
.318 
.123 
.005 
.086 
.168 

Gram. 
'6."6i32 

May  4, 1911. 

Cream  of  wheat.... 

Egg 

Grams. 

20 
100 

70 
219 
220 
150 

80 
150 
150 
150 

75 

420 

1,680 

39 

Grams. 

0.40 

2.06 

.08 

.42 

.84 

2.22 

.01 

5.58 

1.07 

.42 

.20 

.46 

Grams. 

0.022 
.237 
.015 
.059 
.160 
.136 
.005 
.363 
.090 
.060 
.041 
.074 

Gram. 

Butter               

Butter 

....... 

....... 

Cream 

Bread 

Bread... 

Jelly  (apple) 

Fowl  

Jelly  (apple) 

Veal 

Peas    

Peas 

0. 0123 

Celery           

String  beans 

Boiled  potato 

Peaches 

.0059 

Boiled  potato 

Ice  cream 

Water  (CO.) 

Sugar 

Water  (c.c.) 

Sugar.   . 

Total 

May  5, 1911. 
Oatmeal 

Total 

3,010 

14.25 

1.337 

.0132 

3,520 

13.76 

1.262 

.0182 

May  1,1911. 
Oatmeal 

20 
108.5 

70 
163 
220 
150 

80 
150 
150 

20 

150 

300 

1,920 

29 

.50 

2.23 

.08 

.31 

.81 

2.30 

.03 

5.40 

1.10 

.06 

.47 

2.31 

.093 
.257 
.015 
.044 
.171 
.148 
.012 
.335 
.126 
.010 
.084 
.330 

"'.'oiii 

20 
106 

70 
110 
210 
150 

80 
150 
150 
150 

75 

420 

1,680 

53 

.50 

2.18 

.08 

.22 

.84 

2.64 

.01 

5.43 

1.10 

.44 

.24 

.46 

.093 
.251 
.015 
.031 
.160 
.142 
.005 
.338 
.093 
.059 
.043 
.074 

Egg 

Egg 

Butter 

Butter 

Orange  

Sliced  bananas 

....... 

Cream 

Bread 

Jelly  (grape) 

Lamb 

Jelly  (apple) 

T/f(.TTlb 

Peas 

0135 

Beets 

String  beans 

Mashed  potato 

Peaches 

.0071 

Mashed  potato 

Rice  pudding 

Water  (c.  c.) 

Water  (c.c.) 

Sugar 

Sugar 

Total 

May  6,  1911. 
Cream  of  wheat.... 

Total 

3,530 

15.60 

1.625 

.0111 

3,420 

14.14 

1.304 

.0206 

May  S,  1911. 

Cream  of  wheat.... 
Egg 

20 
102 

70 

226.5 
260 
150 

80 
150 
150 
200 
150 
300 
1,920 
8 

.40 

2.10 

.08 

.43 

1.12 

2.43 

.03 

5.52 

].13 

1.98 

.39 

.45 

.022 
.242 
.015 
.061 
.209 
.145 
.012 
.315 
.126 
.176 
.084 
.088 

'".bm 

20 
106 

70 
297 
220 
150 

80 
150 
150 
150 

75 

420 

1,680 

29 

.40 
2.18 
.08 
.56 
.92 
2.49 
.01 
5.73 
.95 
.48 
.30 
.25 

.022 
.2.51 
.015 
.080 
.177 
.135 
.005 
.324 
.094 
.063 
.050 
.053 

Butter 

"Rnt+ai. 

Orange 

Cream 

....... 

Bread 

Jelly  (grape) 

Beef.... 

Jelly  (apple) 

Peas 

.0125 
.0074 

Lima  beans 

Boiled  potato 

String  beans 

Potato 

Strawberries 

Pears 

Water  Co.  c.) 

Water  (c.c.) 

Sugar 

Sugar 

Total 

3,790 

16.06 

1.495 

.  .0138 

Tota 

May  7,  1911. 

Cream  of  wheat 

Egg 

3,600 

14.35 

1.269 

Mays,  1911. 
Oatmeal    . 

20 
103 

70 
110 
210 
150 

80 
150 
150 
150 

75 

30 

50 
1,440 

55.5 

.50 

2.12 

.08 

.21 

.80 

2.55 

.01 

5.43 

1.07 

.44 

.35 

.05 

.01 

.093 

.244 
.015 
.043 
.160 
.140 
.005 
.324 
.093 
.055 
.010 
.013 
.003 

".'oiig 

.0074 

20 

98 

70 

286 

210 

150 

80 

150 

150 

150 

75 

240 

1,440 

37 

.40 

2.02 

.08 

.54 

.84 

2.51 

.03 

6.05 

1.05 

.47 

.23 

.82 

.022 
.232 
.015 
.077 
.167 
.132 
.012 
.321 
.093 
.059 
.048 
.161 

Egg 

Butter 

Sliced  bananas 

Butter 

Cream 

Orange 

Bread 

Cream 

Jelly  (apple) 

Fowl 

Bread 

Jelly  (grape) 

Fowl 

Peas 

Strin?  beans 

Peas 

.0116 

Hominy 

String  beans 

Boiled  potato 

Icecream 

.0063 

Sweet  potato 

Water  ice 

Water  (c.c.) 

Water  (c.c.) 

" 

Total 

Total 

2,840 

13.62 

1.198 

.0193 

3,160 

15.04 

1.339 

.0179 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  2— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Mays,  1911. 

Grams. 

20 
115.5 

70 
206 
220 
1.50 

80 
150 
150 
150 

75 

300 

1,680 

35 

Grams. 

0.50 

2.38 
.08 
.39 
.81 

2.46 
.03 

5.57 
.96 

;g 

1.95 

Grams. 
0.093 
.274 
.015 
.056 
.162 
.151 
.012 
.318 
.090 
.077 
.048 
.322 

Gram. 

"6"6ii6 

.0072 

May  12, 1911. 
Oatmeal 

Grarns. 

20 
103 

70 
110 
210 
150 

80 
150 
150 
150 

75 

420 

2,400 

32 

Grams. 

0.50 

2.12 

.08 

.15 

.76 

2.42 

.03 

5.81 

1.11 

.45 

.24 

.46 

Grams. 
0.093 
.244 
.015 
.033 
.158 
.151 
.005 
.332 
.092 
.059 
.053 
.074 

Gram. 

fair 

Egg         

Butter 

Shced  bananas 

Cream        

Crcani 

Bread 

Jelly  (grape) 

Jelly     

Lamb 

Peas 

0. 0146 

String  beans 

Mashed  potato 

Rice  pudding 

Water  (c.c.) 

String  beans 

.0068 

Water  (e.  c.) 

Total 

May  13,1911. 
Oatmeal    

Total 

3,400 

15.  84 

1.618 

.0182 

4,120 

14.13 

1.309 

.0214 

May  9,  1911. 
Cream  of  wheat    . . 

20 

48.5 

70 
209 
260 
150 

80 
150 
150 
150 

75 

300 

2,400 

.40 

1.00 

.08 

.40 

.96 

2.43 

.03 

5.93 

1.08 

.42 

.24 

.54 

.022 
.115 
.015 
.056 
.195 
.151 
.012 
.315 
.102 
.056 
.053 
.088 

".'6i38 
.0060 

20 
101 

70 
210 
220 
150 

80 
150 
150 
150 

75 

420 

2,400 

45 

.40 

2.08 

.08 

.40 

.73 

2.40 

.03 

5.87 

1.08 

.44 

.23 

.25 

.093 
.239 
.015 
.057 
.152 
.145 
.005 
.311 
.098 
.0.58 
.048 
.053 

Egg 

Egg  

Butter 

Butter     

Orange               

Orange           ...... 

Bread           

Bread              

Jelly  (grape) 

Beef    

Jellv     

Beef                 

Peas 

Peas      

.0123 

String  beans 

Potato 

String  beans 

Potato 

.0078 

Strawberries 

Pears              

Water  (c.  c.) 

Water  (c.  c.) 

Total 

May  14, 1911. 
Cream  of  wheat.... 
Egg 

Total 

4,090 

13.51 

1.180 

.0198 

4,240 

13.99 

1.274 

.0201 

May  10, 1911. 
OatmeaL 

20 

99 

70 

110 

210 

150 

80 

150 

150 

150 

50 

1,680 

77 

.50 

2.04 

.08 

.20 

.82 

2.40 

.03 

5.52 

1.05 

.45 

.01 

.093 
.235 
.015 
.029 
.163 
.147 
.012 
..311 
.088 
.059 
.003 

....... 

::::::: 

'"."oioi 

.0074 

20 
106.5 

70 
15G 
210 
150 

80 
150 
150 
150 

75 

240 

1,440 

18 

.40 
2.19 

.08 

.30 

.80 

2.45 

.03 

5.66 

1.16 

.47 

.24 

.89 

.022 
.253 
.015 
.042 
.158 
.149 
.012 
.311 
.092 
.0(i3 
.049 
.180 

'Vrrn 

Butter 

Sliced  bananas 

Cream 

Tli-QoH 

Bread 

Jellv 

JeUy  (grape) 

Fowl 

Peas 

.0135 

string  beans 

String  beans 

Potato 

.0072 


Water  (c.  c.) 

.'QncrOT 

Icecream 

Water  (c.c.) 

Sugar 

3,000 

13. 10 

1.155 

.0175 

Total 

May  15,  1911. 
Oatmeal 

Total 

3,020 

14.67 

1.346 

.0207 

May  11, 1911. 
Cream  of  wheat 

20 
102 

70 
278 
220 
150 

80 
150 
150 
150 

75 

420 

2,640 

29 

.40 

2.10 

.08 

.54 

.81 

2.39 

.01 

5.93 

1.05 

.42 

.24 

.46 

.022 
.242 
.015 
.075 
.167 
.144 
.005 
.354 
.094 
.060 
.043 
.074 

".'6ii7 

.0072 

20 
115 

70 

246.5 
220 
150 

80 
150 
150 
150 

75 

300 

3,840 

57.5 

.50 

2.37 

.08 

.47 

.92 

2.34 

.03 

5.76 

1.14 

.48 

.23 

1.68 

.093 
.273 
.015 
.067 
.171 
.144 
.005 
.321 
.090 
.067 
.044 
.309 

Egg 

Egg 

Butter 

Butter    

Orange    

Orange          .  . 

Cream 

Bread        

Bread 

Jelly  (apple) 

Jellv      

Veal 

Lamb 

Peas 

Peas       

.0134 

String  beans 

Boiled  potato 

Peaches        

String  beans 

Mashed  potato 

Rice  pudding 

Water  (c.  c.) 

Sugar 

.0068 

Water  (c.  c.) 

Sugar 

Total 

Total 

4,  .530 

14.43 

1.295 

.0189 

4, 030 

IG.OO 

1.599 

.0202 
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COPPEE   AND   THE   HEALTH   OF   MAN. 


Chabt  I. — Diet — Continued. 
SUBJECT  No.  2— ContiQued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

May  16, 1911. 

Cream  of  wheat 

Egg         

Grams. 

20 
104.5 

70 

150.5 
210 
150 

80 
150 
150 
150 

75 

300 

1,680 

40 

Grams. 

0.40 

2.15 

.08 

.29 

.80 

2.  .36 

.03 

5.79 

1.05 

.44 

.18 

.66 

Grams. 
0.022 
.248 
.015 
.041 
.162 
.147 
.005 
.315 
.096 
.060 
.053 
.088 

Gram. 

'6.'6i35 
.0075 

May  20,  1911. 

Cream  of  wheat 

Egg 

Grams. 

20 
101 

70 
150 
220 
150 

80 
150 
150 
150 

75 

420 

1,920 

42 

Grams. 

a  40 

2.08 
.08 
.29 
.90 

2.33 
.03 

5.52 
.86 
.42 
.23 
.25 

Grams. 

0.022 
.239 
.015 
.041 
.179 
.155 
.012 
.335 
.094 
.067 
.0.53 
.053 

Gram. 


Butter         .... 

Butter... 

Orange     

Orange 

Cream 

Cream 

Bread 

Bread 

Jelly 

JeUy 

Beef 

Beef 

Peas 

Peas 

String  beans 

Boiled  potato 

Strawberries 

String  beans 

Boiled  potato 

Pears 

Water  (c.  c.)   

Water  (c.c.) 

Sugar 

Sugar            . .  . 

Total 

May  SI,  1911. 

Cream  of  wheat.... 
Egg 

Total 

8, 330 

14.23 

1.252 

.0210 

3,700 

13.39 

1.265 

May  17,  1911. 
Oatmeal 

20 
10L5 

70 
110 
210 
150 

80 
150 
150 
150 

50 
1,680 

70 

.50 

2.09 

.08 

.23 

.80 

2.37 

.03 

5.30 

.84 

.45 

.01 

.093 
.241 
.015 
.036 
.162 
.145 
.012 
.302 
.094 
.064 
.003 

;:::::: 

20 

99 

70 
162 
210 
150 

80 
150 
150 
150 

75 

240 

1,680 

27.5 

.30 
2.04 
.08 
.30 
.82 
2.54 
.03 
5.79 
.86 
.44 
.28 
.86 

.022 
.235 
.015 
.044 
.160 
.155 
.005 
.315 
.098 
.055 
.048 
.174 

^.pp 

Butter 

Sliced  bananas 

Cream 

Bread 

Jelly 

JeUy 

Fowl' 

Fowl 

Peas  (American)... 

String  Deans 

Water  ice 

Peas 

String  beans 

Boiled  potato 

Icecream 

Water  (c.c.) 

Sugar 

Water  (c.c.) 

Total 

2,990 

12.70 

1.167 

Total........ 

May  22,  1911. 

3,260 

14.34 

1.326 

20 

93.5 

20 
165 
220 
150 

80 
150 
150 
150 

75 

420 

1,920 

41 

.40 
1.93 
.02 
.31 
.84 
2.43 
.03 
5.93 
.83 
.44 
.16 
.46 

.022 
.222 
.004 
.045 
.175 
.151 
.005 
.351 
.093 
.052 
.039 
.074 

May  18,  1911. 
Cream  of  wheat 

20 

92.3 

70 
140 
220 
150 

80 
150 
150 
150 

75 

300 

1,680 

26.5 

.50 

1.91 
.08 
.27 
.84 

2.43 
.03 

4  89 
.90 
.45 
.26 

L86 

.093 
.219 
.015 
.038 
.169 
.151 
.005 
.311 
.096 
.063 
.042 
.301 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly 

Lamb 

Peas 

String  beans 

Potato    . 

String  beans 

Mashed  potato 

Rice  pudding 

Water  (c.c.) 

Sugar 

Peaches 

Water  (c.c.) 

Sn  PUT 

3,660 

13.78 

1.233 

Total 

May  23,  1911. 

Cream  of  wheat 

Egg 

Total 

3,310 

14.42 

1.503 

May  19,  1911. 
Oatmeal 

20 

96.5 

70 
110 
210 
150 

80 
150 
150 
150 

75 

420 

1,920 

59 

.50 
1.99 
.08 
.20 
.76 
2.45 
.03 
4.95 
.83 
.42 
.20 
.46 

.093 
.229 
.015 
.027 
.167 
.155 
.005 
.306 
.089 
.062 
.041 
.074 

20 
100 

70 
195 
210 
150 

80 
150 
150 
150 

75 

300 

1,680 

28 

.40 
2.06 
.08 
.37 
.78 
2.36 
.03 
6.09 
.92 
.45 
.22 
.54 

.022 
.237 
.015 
.053 
.163 
.139 
.012 
.318 
.090 
.052 
.037 
.088 

Egg 

Butter 

Butter. 

Sliced  bananas 

Orange 

Cream 

Cream  1  .. 

Bread 

Bread 

Jelly 

Jelly 

Lamb 

Beef 

Peas 

Peas.. 

String  beans 

Potato 

String  beans 

Potato.  . 

Peaches 

Strawberries 

Water  (c.c.) 

Water  (c.c.) 

Sngar 

Total 

Total 

3,660 

12.87 

L263 

3,360 

14  30 

L226 

^50  c.c.  cream  was  soured  at  evening  meal  and  not  eaten. 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  2— Continued. 


Food. 

.Amount. 

Nitro- 
gen. 

Phos- 
phor- 

us. 

Cop- 
per. 

Food. 

Amotmt. 

Nitro- 
gen. 

Phos- 

phor- 

us. 

Cop. 
per. 

May  H,  1911. 

Grams. 

20 
106 

70 
110 
210 
150 

80 
150 
150 
105 

50 
1,680 

55.5 

Grams. 

0.50 

2.18 
.08 
.20 
.82 

2.49 
.03 

5.52 
.83 
.32 
.01 

Grams. 
0.093 

Gram. 

May  g7, 1911— Con. 

String  be^ns 

Potato 

Grams. 

75 

75 

420 

1,680 

27.5 

Grams. 

0.20 

.28 

.25 

Grams. 

0.030 

.025 

.053 

Gram. 

Ezz        

.2.51    

Butter             

.015 
.031 
.163 
.144 
.005 

::::::: 

'  Pears       . .-. 

Water  (c.  c) 

1  Sugar    

Crsam        ......... 

Rrpfui 

Total 

May  28,1911. 

1  Cream  of  wheat. . . 
'  Eg? 

Jellv     

3,  .330 

14.07 

1.230 

Fowl 

.302    

.094  ' 

.040  ' 

.003  j 

20 

96 

70 
104 
162 
150 

SO 
150 
150 
175 

75 

2.40 
1,680 

18 

.40 

1.98 

.13 

.20 

.58 

2.40 

.03 

5.57 

.81 

.23 

.30 

.S4 

.022 
.228 
.015 
.028 
.127 
.156 
.005 
.306 
.093 
.026 
.029 
.159 

String  beans 

Water  (c.  c.) 

Sugar              ..•.. 

............. 

1 

Riittpr     _ 

1 r.^::^'^" 

Total 

2,940 

12.98 

1.141    

May  iS,  1911. 

20 
105 

70 
214.5 
220 
150 

80 
150 
150 
150 

75 

420 

1,680 

31 

.40 

2.16 

.08 

.41 

.86 

2.39 

.03 

6.09 

.86 

.45 

.30 

.46 

.022 
249 

Jellv    

1  Fowl 

Peas 

Ece               

String  beans 

Potato 

.015 ; 

.058  1 

.171    

.143    

.005    

.351  , 

.101    

.054    

.040    

.074    

Oranze     .  ........ 

1  Ice  cream         

Water  (c.  c.) 

Sugar        

Bread     

Tpllv 

TotaU 

May  29, 1911. 
Oatmeal 

Veal     

3,170 

13.47 

1.194 

String  beans 

Potato 

20 

99 

70 

151 

220 
150 

SO 
1.50 
1.50 

75 

300 
1,920 
38.5 

.50 

2.04 
.08 
.29 
.84 

2.34 
.03 

5.67 
.81 
.25 
.23 

2.34 

.093 
.235 
.015 
.041 
.165 
.142 
.012 
.3.32 
.101 
.026 
.026 
.315 

Water  (c.  c.) 

Sugar     

Egg 

r"  * 

Butter 

Oran°'e 

Total 

3,520 

14.49 

1.283    

B'"ead 

May  i6, 1911. 

20 
104 

70 
110 
210 
150 

80 
150 
150 

75 

75 

420 

1,440 

42.5 

.40 
2.14 

.08 
.20 
.80 

2.43 
.03 

5.43 
.89 
.23 
.23 
.46 

.022    

.247  ' 

.015    

.027    

.160    

.139  , 

.012  ' 

.324  , 

.097    

.026    

.025  1 

.074  1 

I 

1  Jellv    

Lamb        

Cream  of  wheat.... 

TTn-fT 

!  Peas 

^s? 

Butter 

Sliced  bananas 

Cream       

String  beans 

Mashed  jjotato 

Rice  pudding 

Water  (c.  c.) 

Sugar 

Bread 

j            Total 

1       May  SO,  mt. 

'  Creami  of  wheat.... 
Egg 

3,500 

15.42 

1.503 

Peas 

String  beans 

Potato        

20 

98 

70 
158 
210 
150 

80 
150 
150 

75 

75 

300 

1,920 

23.5 

.40 

2.02 

.08 

..30 

.80 

2.45 

.03 

5.84 

.78 

.23 

.22 

.54 

.022 
.232 
.015 
.043 
.160 
.145 
.005 
.318 
.097 
.024 
.028 
.088 

Water  (c.c.) 

Sugar 

3,100 

13.32 

1.168    

Total 

Cream  (40  short)... 
Bread 

20 
107.5 

70 
108 
220 
150 

80 
150 
156 

.50 

2.21 

.08 

.21 

.81 

2.37 

.03 

6.2S 

.90 

.093    

.25.5    

.015    

.029    

May  z7, 1911. 

Jellv 

OatmeaL 

Beef 

Egg 

Peas    

Butter 

String  beans 

Potato    

Orange 

Cream 

163 

',    ."straw hprrip<! 

Bread 

.148    '1   Water  Tf .  f>.^ 

Jelly 

.005    

^1  c   i 

i  Sugar 

Beef 

Peas 

096  i       11              Total   

3,480 

13.69 

1.177 

1 
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Chart  I. — Diet — Continued. 

SUBJECT  No.  3  (O.  H.  C). 


Food. 

Sunday. 

Monday. 

Tuesday. 

Wednes- 
day. 

Thurs- 
day. 

Friday. 

Saturday. 

Grams. 
15 

Grams. 

Grams. 
15 

Grams. 

Grams. 
15 

Grams. 

Grams. 
15 

Oatmeal    

15 

1 

30 
130 
180 
100 

15 
1 

30 
130 
180 
100 

15 
1 

30 
130 
180 
100 

Eee      

1 

30 
130 

180 
100 

1 

30 
130 
180 
100 
160 

1 

30 
130 
180 
100 

1 

Butter     

30 

Cream        

130 

Bread             .                    .  . 

180 

Jelly                                   .  .  . 

100 

Beef                                    .  . 

160 

Fowl                     .             ... 

160 

160 

Veal 

160 

ieo 

150 
100 

160 
150 

Peas 

150 

150 

150 

150 

150 

Beets  

100 

................ 

100 

Com 

100 

Celery 

100 

Hominy 

100 

Mashed  or  boiled  potato 

Sweet  potato                     ...  . 

100 

100 

100 

100 

100 

100 

100 

Rice  steamed 

100 

Rice  pudding 

200 

200 

Water  ice 

200 

Peaches 

200 

Pears 

200 

Cherries 

200 

200 

Water  (c.  c.)  i 

. 

Food. 

Amount 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
US. 

Cop- 
per. 

Mar.  1,1911. 
Oatmeal 

Grams. 
15 
59 
30 
130 
ISO 
100 
160 
150 
100 
100 
200 
1,000 

Grams. 

0.38 

1.22 
.03 
.49 

2.88 
.04 

4.56 
.84 
.39 
.35 
.02 

Grams. 
0.070 
.140 
.007 
.101 
.151 
.015 
.363 
.085 
.013 
.063 
.011 

Gram. 


May  S,  1911— Con. 
Corn 

Grams. 

100 

100 

192 
1,000 

Grams. 

0.37 

.35 

.25 

Grams. 

0.073 

.063 

.038 

Gram. 

Egg    

Mashed  potato 

Cherries 

Butter 

Cream 

Water  (c.c.) 

Total 

Mar.  4, 1911. 

Cream  of  wheat 

Ege; 

Jelly  (grape) 

2,220 

12.28 

1.107 

Peas 

15 

50.5 

30 
130 
180 
100 
160 
1.50 
100 
100 
200 
1,000 

.30 

1.04 

.03 

.49 

2.83 

.04 

5.89 

.89 

.37 

.33 

.12 

.017 
.120 
.007 
.100 
.206 
.015 
.363 
.118 
.OSl 
.027 
.023 

Mashed  potato 

Water  ice 



Water  (c.c.) 

Butter 

Total 

2,220 

11.20 

1.019 

Bread     

Jellv  (grape)....... 

Beef                   .... 

Mar.  2,  1911. 

15 
49 
30 
130 
180 
100 
160 
150 
100 
100 
200 
1,000 

.30 

1.01 

.03 

.46 

2.74 

.04 

6.02 

.87 

.24 

.36 

.22 

.017 
.116 
.007 
.104 
.162 
.015 
.384 
.092 
.030 
.043 
.035 

Peas                  .... 

Cream  of  wheat 

Egg 

Boiled  potato 

Rice,  steamed 

Pears 



Butter 

Cream 

Water  (c.  c.) 

Total 

Mar.  5, 1911. 

Cream  of  wheat.... 
Egg 

itl<^^' 

2,220 

12.33 

1.079 

Peas 

15 

60.5 

30 
130 
180 
100 
160 
150 
100 
100 
200 
100 
900 

.30 

1.25 

.03 

.49 

2.90 

.04 

6.21 

.86 

.17 

.39 

.74 

.04 

.017 
.143 
.007 
.096 
.178 
.015 
.375 
.096 
.028 
.064 
.145 
.007 

String  beans 

Boiled  potato 

Peaches 

Water  (c.  c.) 

Butter 

Total 

2,210 

12,29 

1.005 

Bread... 

Jelly  (grape) 

Fowl 

Mar.  S,  1911. 

15 
58 
30 
1.30 
180 
100 
160 

.38 
1.19 

.03 

.53 
2.93 

.04 
5.38 

.070 
.1.37 
.007 
.047 
.176 
.015 
.378 
.098 

::::::: 

Peas 

Oatmeal 

Celery 

Egg 

Boiled  potato 

Butter 

Grape  juice  (c.  c). 
Water  (c.  c.) 

Total 

Bread 

Jellv  (grape) 

2,230 

13.42 

1.171 

Peas 

150  1      .83 

1  Water  1,000  to  1,200. 
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Cbart  I. — Diet — Continued. 
SUBJECT  No.  3— OonttQued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Coi>- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop. 
per. 

Mar.  6, 1911. 

Grams. 

15 

53 

30 
130 
180 

100 
160 
150 
100 
100 
200 
1,000 

Grams. 
.38 

1.09 
.03 
.48 

2.90 

.04 
5.46 
.84 
.26 
.34 
1.36 

Grams. 
.070 
.126 
.007 
.097 
.174 

.007 
.357 
.094 
.077 
.061 
.239 

Gram. 

1 
Mar.  10, 1911— Con. 

Gram^. 

160 

150 

100 

100 

212 
1,000 

Grams. 
5.33 
.80 
.42 
.41 
.27 

Grams. 
0.352 
.080 
.068 
.057 
.042 

Gram, 

Eee             

Peas 

Butter 

Com                   .... 

Cream      

I  Boiled  potato 

i  Cherries 

Bread. 

J^lly      (raspbeny 
and  currant) 

Water  (c.c.) 

Total 

Mar.  11,  1911. 

Cream  of  wheat 

Egg 

2,230 

12.37 

1.101 

Beets             

15 

57 

30 

130 

180 

100 

160 

150 

100 

100 

200 

1,000 

.30 

1.17 

.03 

.51 

3.01 

.04 

5.98 

.8] 

.38 

.35 

.12 

.017 
.135 
.007 
.099 
.173 
.015 
.342 
.080 
.065 
.020 
.025 

Mashed  potato 

Rice  pudding 

Water  (c.  c.) 

2,220 

13.18 

1.309 

Total 

Bread 

Mar.  7, 1911. 

15 

53.5 

30 
130 
180 

100 
160 
150 
100 
100 
200 
1,000 

.30 

1.10 

.03 

.51 

2.99 

.04 
5.57 

.84 
1.11 

.32 

.36 

.017 
.127 
.007 
.099 
.173 

.007 
.343 
.089 
.099 
.066 
.058 

Jellv  (grape) 

Cream  of  wheat 

Peas 

Egg 

Boiled  potato 

Rice,  steamed 

Pears 

Butter 

Cream 

Bread 

Water  (CO.) 

Total 

Mar.  li,  1911. 

Cream  of  wheat 

Egg 

Jellv      (raspberry 

and  currant) 

Beef 

2,220 

12.70 

.978 

Peas 

15 

52.5 

30 
130 
180 
100 
160 
150 
100 
100 
200 
1,000 

.30 

1.08 

.03 

.47 

3.02 

.04 

5.49 

.81 

.14 

.39 

.74 

.017 
.124 
.007 
.093 
.179 
.015 
.331 
.080 
.034 
.066 
.131 

Lima  beans 

Boiled  potato 

Strawbemes 

Butter 

Water  (c.  c.) 

Cream 

2,220 

13.17 

1.085 

Bread     . 

Total 

Jelly  (grape) 

Fowl 

Mar.  8, 1911. 

15 
49 
30 
130 
180 

100 
160 
1.50 
100 
100 
200 
1,000 

.38 

1.01 

.03 

.49 

3.02 

.04 
6.27 
.87 
.37 
.22 
.02 

.070 
.116 
.007 
.098 
.185 

.007 
.357 
.093 
.014 
.042 
.011 



....... 

Peas 

OatmeaL 

Celerv 

Egg 

Boiled  potato 

Butter 

Cream 

Water  (c.c.) 

Total 

Mar.  IS,  1911. 
OatmeaL 

Bread 

Jelly      (raspberry 

and  currant) 

Fowl 

2,220 

12.51 

1.077 

15 
53 
30 
130 
180 
100 
160 
150 
100 
100 
200 
1,000 

.38 

1.09 
.03 
.48 

2.99 
.04 

5.33 
.81 
.27 
.36 

1.44 

.070 
.126 
.007 
.097 
.174 
.015 
.331 
.083 
.086 
.062 
.280 

Peas 

Sweet  potato 

Egg 

Butter 

Water  (C.C) 

Cream 

Bread 

Total 

2,210 

12.72 

1.000 

JeUy  (grape) 

Lamb 

Mar.  9,  1911. 

15 

57.9 

30 
130 
180 

100 
160 
150 
100 
100 
200 
1,000 

.30 

1.19 

.03 

.51 

3.01 

.04 
5.71 
.78 
.27 
.38 
.22 

.017 
.137 
.007 

v.'.'.'.'.'. 

Peas 

Beets 

Cream  of  wheat 

Egg 

Mashed  potato 

Rice  pudding 

Water  (c.c.) 

Total 

Mar.  U,  1911. 

Cream  of  wheat 

Egg 

Butter 

.097    

176 



Bread 

2,220 

13.22 

1.331 

Jelly      (raspberry 

and  currant) 

Veal 

.007 
.387 
.084 
.024 
.064 
.035 

15 
64 
30 
130 
180 

100 
160 
150 
100 
100 
200 
1,000 

.30 

1.32 

.03 

.49 

2.99 

.04 
5.41 

.81 
1.24 

.34 

.28 

.017 
.152 
.007 
.098 
.167 

.007 
.327 
.084 
.102 
.059 
.058 

Peas 

String  beans 

Boiled  potato 

Peaches 

Butter 

Cream 

Water  (C.C.) 

Bread 

Jelly  (currant  and 

raspberry) 

Beef 

Total 

2,220 

12.44 

1.035 

Mar.  10,  1911. 
Oatmeal 

15 
57 
30 
130 
180 
100 

.38 
1.17 

.03 

.48 
3.04 

.04 

.070 
.135 
.007 
.097 
.178 
.015 

Peas 

Lima  beans...'. 

Boiled  potato 

Strawberries 

Water  (c.  c.) 

Total 

Egg 

Butter 

Cream 

Bread 

2.230 

13.25 

1.078 

Jelly  (grape) 

62717"— 13- 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  3— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Mar.  15,  1911. 
Oatmeal 

Grams 
15 
56 
30 
130 
180 

100 
160 
150 
100 
100 
200 
1,000 

Grams. 

0.38 

1.15 

.03 

.48 

3.11 

.04 

isi 

.33 
.25 
.02 

Grams. 
0.070 
.133 
.007 
.101 
.171 

.007 
.343 
.080 
.011 
.037 
.011 

Gram. 

Mar.  19, 1911— Con. 
Peas 

Grams. 

150 

100 

100 

200 
1,000 

Grams. 

0.81 

.19 

.37 

.76 

Grams. 

0.080 

.049 

.073 

.143 

Gram. 

E?g 

Celery 

Butter 

Boiled  potato 

Bread 

Water  (c.  c.) 

Total 

Mar.  20,  1911. 
Oatmeal 

Jelly      (raspberry 

and  currant) 

Fowl 

2,200 

13.24 

1.102 

Peas 

15 

52.5 

30 
130 
180 

100 
160 
150 
100 
100 
200 
1,000 

.38 

1.08 

.03 

.51 

3.04 

.04 
5.47 
.80 
.42 
.32 
1.64 

.070 
.124 
.007 
.099 
.162 

.007 
.336 
.079 
.064 
.049 
.253 

Hominy    

Sweet  potato 

Water  ice       

Egg. 

...  . 

Water  (c.c.) 

Butter 

.... 

Total 

2,220 

12.28 

.971 

Bread 

Jelly  (currant  and 

raspberry) 

Lamb 

Mar.  16,  1911. 

15 
59 
30 

130 
180 

100 
160 
150 
100 
100 
200 
1,000 

.30 

1.22 

.03 

.49 

3.01 

.04 
5.73 
.78 
.27 
.41 
.22 

.017 
.140 
.007 
.101 
.167 

.007 
.363 
.079 
.028 
.060 
.035 

Cream  of  wheat 

Peas 

Egg 

Beets 

Butter 

Mashed  potato 

Rice  pudding 

Water  (c.c.) 

Total 

Mar.  21,  1911.  i- 

Cream  of  wheat 

Egg 

Cream 

Bread 

Jelly  (currant  and 
raspberry) 

2,220 

13.73 

1.250 

Peas                 

15 

60.5 

25 

80 
130 

80 
160 
150 

50 

50 

100 

1,000 

.30 

1.25 

.03 

.33 

2.18 

.01 

6.29 

.89 

.64 

.18 

.21 

.017 
.143 
.006 
.064 
.118 
.006 
.343 
.084 
.050 
.035 
.029 

String  beans 

Boiled  potato 

Peaches 

Water  (c.  c.) 

Butter 

Total 

2,220 

12.50 

1.004 

Bread 

Jelly  (crab  apple).. 
Beef 

Mar.  17,  1911. 

15 

60.5 

30 
130 
180 
100 
160 
150 
100 
100 
200 
1,000 

.38 

1.25 

.03 

.49 

2.99 

.01 

5.25 

.77 

.33 

.36 

.26 

.070 
.143 
.007 
.098 
.165 
.006 
.336 
.077 
.062 
.072 
.040 

::::::: 

Peas 

Oatraeal         

Lima  beans 

Boiled  potato 

Strawberries 

Water  (c.  c.) 

Total 

Mar.  22,  1911. 

Oatmeal 

Egg 

Butter 

Jelly  (crab  apple).. 

1,900 

12.31 

.895 

Peas 

15 

54 

30 

130 

180 

100 

160 

150 

100 

100 

200 

1,000 

.38 

1.11 

.03 

.53 

3.08 

.01 

6.18 

.86 

.38 

.25 

.02 

.070 
.128 
.007 
.098 
.160 
.006 
.314 
.083 
.011 
.039 
.011 

Com 

Mashed  potato 

Egg 

Hater  (c.c.) 

Butter 

Total 

2.080 

12.12 

1.076 

Bread 

Jelly  (crab  apple).. 
Fowl     

Mar  18  1911 

15 

60.5 

30 
130 
180 
100 
160 
150 
100 
100 
200 
1,000 

.30 

1.25 

.03 

.48 

2.88 

.01 

5.82 

.77 

.32 

.27 

.12 

.017 
.143 
.007 
.098 
.164 
.006 
.327 
.080 
.059 
.032 
.025 

Peas    .        ... 

Cream  of  wheat 

Hominy 

Egg 

Sweet  potato 

Water  ice 

Butter 

Cream 

Water  (c.c.) 

Total 

Mar.  23,  1911. 

Cream  of  wheat 

Egg  

Jelly  (crab apple).. 

2, 220 

12.83 

.927 

Peas 

15 

55 
30 
130 
180 

100 
160 
150 
100 
100 
200 
1,000 

.30 
1.13 
.03 
.47 
2.93 

.04 
6.32 
.74 
.26 
.40 
.22 

.017 
.130 
.007 
.092 
.167 

.007 
.367 
.075 
.026 
.072 
.035 

Boiled  potato 

Rice,  steamed 

Pears 

Water  (c.c.) 

Butter 

Cream 

Total 

2,230 

12.25 

.958 

Bread 

JeUy  (currant  and 

raspberry) 

Veal 

Mar.  19, 1911. 

15 

59.5 

30 
130 
180 

100 
160 

.20 

1.23 

.03 

.49 

2.99 

.04 

6.03 

.017 
.141 
.007 
.098 
.162 

.007 
.325 

;:::::: 



Peas 

Egg 

String  beans 

Boiled  potato 

Peaches 

Butter 

Cream 

Water  (c.c.) 

Total 

Jelly  (currant  and 
raspberry) 

2,220 

12.84 

.995 

l^ 

1  Sick. 
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Chart  I, — Diet — Continued. 
SUBJECT  No.  3— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Mar.  U,  1911. 

Grams. 

15 

54 

30 
130 
180 

100 
160 
150 
100 
100 
200 
1,000 

2,220 

Grams. 

0.38 

1.11 

.03 

.51 

2.86 

.04 
6.14 
.80 
.39 
.36 
.26 

Grams. 
0.070 
.128 
.007 
.097 
.163 

.007 
.339 
.076 
.069 
.066 
.040 

Gram. 

Mar.  28, 1911 -Con. 

Peas  (green) 

Lima  beans 

Boiled  potato 

Strawberries 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

Mar.  29,  1911. 
Oatmeal    

Grams. 
150 
100 
100 
200 
300 
800 

Grams. 

1.11 

1.29 

.30 

.28 

.12 

Grams. 
0.127 
.093 
.063 
.058 
.020 

Gram. 
0. 0173 

Es"            

Butter 

Bread             

Jelly  (currant  and 

raspberry) 

Lamb             ...... 

2,350 

14.36 

1.127 

.0173 

Poac 

Com         

15 
53 
30 
130 
180 
100 
KX) 
150 
100 
100 
200 
500 
700 

.38 

1.09 

.03 

.53 

3.10 

.01 

6.11 

1.14 

.39 

.22 

.02 

.20 

.070 
.126 
.007 
.100 
.167 
.006 
.343 
.127 
.013 
.038 
.011 
.034 

Mashed  potato 

Cherries 

Ep? 

....... 

Water  (c.c.) 

Butter 

12.88 

1.062 

Cream 

Total 

Bread 

Mar.  25,  1911. 

15 

52.5 

30 
130 
180 
100 
100 
150 
100 
100 
200 
1,000 

.30 

1.08 

.03 

.51 

2.83 

.04 

6.37 

.80 

.31 

.34 

.12 

.017 
.124 
.007 
.096 
.165 
.015 
.339 
.080 
.054 
.034 
.025 

Jellv  (quince) 

Fowl 

Peas 

0186 

Cream  of  wheat.... 

Homtnv         

Egg 

Sweet  potato 

Butter 

Cream         

Grape  juice  (c.c.).. 
W^ater  (c.c.) 

Total 

Mar.  SO,  1911. 

Cream  of  wheat 

Egg 

Bread 

JeUy  (grape) 

Beef 

2,420 

13.22 

1.042 

Peas 

.0186 

Boiled  potatoes 

Rice,  steamed 

Pears              

15 
50 
30 
130 
180 
100 
160 
150 
100 
100 
200 
700 
600 

.30 

1.03 

.03 

.48 

2.88 

.04 

5.81 

1.11 

.27 

.29 

.22 

.28 

.017 
.118 
.007 
.099 
.157 
.015 
.387 
.125 
.027 
.069 
.035 
.048 

Water  (c.c.) 

Butter 

Total 

2,220 

12.73 

956 

Cream         

Bread 

Mar.  26,  1911. 

15 
52 
30 
130 
180 

100 
160 
150 
100 
100 
200 
1,000 

.30 

1.07 

.03 

.51 

2.90 

.(M 

5.82 

.41 

.95 



.017 
.123 
.007 
.097 
.171 

.007 
..331 
.083 
.046 
.051 
.140 

::::::: 

Jelly  (grape) 

Veal 

Cream  of  wheat 

Peas             

0156 

Eee          

String  beans 

Boiled  potato 

Peaches 

Butter             .  . 

Bread 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

Mar.  SI,  1911. 
Oatmeal 

JeUy  (currant  and 



2,520 

12.74 

1.104 

.0156 

.POQC 

Celery 

15 
49 
30 
130 
180 
100 
160 
150 
100 
100 
202 
650 
700 

.38 

1.01 

.03 

.47 

2.81 

.04 

5.78 

L14 

.36 

.28 

.26 

.26 

.070 
.116 
.007 
.101 
.168 
.015 
.336 
.127 
.066 
.060 
.040 
.044 

Boiled  potato 

Icecream 

ypo 

Water  (c.c.) 

Butter 

2. 220 

13.01 

1.073    

Total 

Bread 

Mar.  27, 1911. 

15 
54 
30 
130 
180 

100 
160 
150 
100 
100 
200 
100 
1,000 

.38 

1.11 

.03 

.51 

2.93 

.04 
6.05 
.84 
.36 
.42 
1.26 
,04 

.070 
.128 
.007 
.099 
.167 

.007 
.342 
.083 
.054 
.066 
.208 
.007 

::::::: 

Jelly  (grape) 

Lamb             

,  Peas 

.6i76 

Eee       

Corn              

Butter 

Mashed  potato 

Cherries  

Cream 

Bread 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

Apr.  1,  1911. 

Cream  of  wheat.,.. 
Egg 

Jelly  f  currant  and 

raspberry) 

T.amb 

2,570 

12.82 

1.150 

.0176 

Beets 

15 

51.5 

30 
130 
180 
100 
160 
150 
100 
100 
200 
600 
600 

.30 

1.06 

.03 

.49 

2.66 

.01 

6.32 

1.11 

.35 

.28 

.12 

.24 

.017 
.122 
.007 
.096 
.152 
.006 
.343 
.123 
.045 
.020 
.025 
.041 

ifashed  potato 

Rice  pudding 

Grape  juice  (c.c.).. 

Butter 

Cream 

Total 

2,300 

13.97 

1.238 

Bread 

Jelly  (quince) 

Beef 

Mar.  28, 1911. 

15 

53.5 

30 
130 
180 

100 
160 

.30 

1.08 

.03 

.49 

3.02 

.04 
6,30 

.017 
.127 
.007 
.098 
.171 

.007 
.339 

::::::: 

Peas.  .           

.01.80 

Cream  of  wheat,... 
Egg 

Boiled  potato 

Rice,  steamed 

Pears 

Butter 

Crpj^m 

Grai)e  juice  (c.c.).. 
Water  (c.c.) 

Total 

Bread 

Jelly  (currant  and 

raspberry) 

Beef...  

i 

2,420 

12.97 

.997 

.0180 
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Chart  I, — Diet — Continued. 
SUBJECT  No.  3— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Apr.  S,  1911. 

Cream  of  wheat 

Egg 

Grams. 

15 

50.5 

30 
130 
180 
100 
160 
150 
100 
100 
200 
600 
400 

Grams. 

0.30 

1.04 

.03 

.49 

2.81 

.01 

6.02 

1.08 

.17 

.32 

.72 

.24 

Grams. 
0.017 
.120 
.007 
.099 
.162 
.006 
.322 
.123 
.031 
.067 
.143 
.041 

Gram. 
'6.'6i67 

Apr.6,1911—Q<in. 

String  beans 

Boiled  potato 

Peaches 

Grams. 
100 
100 
200 
500 
600 

Gram^. 

0.27 

.37 

.22 

.20 

Grams. 

0.025 

.042 

.035 

.034 

Gram. 

Butter 

Cream 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

Apr.  7, 1911. 
Oatmeal 

Bread 

....... 

Jelly  (crab  apple).. 
Fowl 

"  *  " " ' 

2,320 

12.76 

L049 

0.0182 

Celery                .... 

15 

49.0 

30 
130 
180 
100 
160 
150 
100 
100 
204 
500 
600 

.38 

1.02 

.03 

.46 

3.11 

.01 

5.76 

1.11 

.35 

.30 

.26 

.20 

.070 
.117 
.007 
.099 
.170 
.006 
.339 
.130 
.070 
.064 
.041 
.034 

Boiled  potato 

Egg 

Grape  juice  (c.  c).. 
Water  (c.  c.) 

Butter 

....... 

Cream 

2,220 

13.23 

1.138 

.0167 

Bread 

Jelly  (apple) 

Lamb     .          . . 

15 
56 
30 
130 

180 
100 
160 
150 
100 
100 
200 
700 
500 

.38 
1.15 

.03 

.51 
2.86 

.04 
6.46 
1.18 

.23 

.29 
1.30 

.28 

.070 
.133 
.007 
.097 
.164 
.015 
.370 
.127 
.043 
.059 
.217 
.048 

'"."6i47 

Peas 

0170 

Oatmeal 

Corn 

Egg  

Mashed  potato 

Cherries 

Butter  

Cream           

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

Apr.  8,  1911. 

Cream  of  wheat.... 
Egg 

Bread 

Jelly  (grape) 

2,320 

12.99 

1.147 

.0170 

Beets 

15 

57.5 

30 
130 
180 
100 
160 
150 
100 
100 
200 
500 
500 

.30 

1.18 

.03 

.49 

2.84 

.01 

6.24 

1.11 

.33 

.41 

.12 

.20 

.017 
.136 
.007 
.097 
.160 
.006 
.343 
.125 
.071 
.032 
.025 
.034 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.c). 
Water  (CO.) 

Butter 



Cream 

2,420 

14.71 

1.350 

.0147 

Bread 

Total 

Jelly  (apple) 

Beef 

15 

57 
30 
130 
180 
100 
160 
150 
100 
100 
200 
700 
500 

.30 

1.17 

.03 

.51 

2.95 

.01 

6.51 

1.04 

1.37 

.28 

.32 

.28 

.017 
.135 
.007 
.098 
.167 
.006 
.343 
.125 
.110 
.060 
.058 
.048 

".'6i46 

Apr.  4,  1911. 

Peas 

.0158 

Cream  of  wheat 

Egg 

Boiled  potato 

Rice,  steamed 

Pears  . 

Butter 

Cream 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

Apr.  9, 1911. 

Cream  of  wheat 

Egg 

Bread 

Jelly  (quince) 

Beef 

2,220 

13.26 

1.053 

.0158 

Lima  beans 

Boiled  potato 

Strawberries 

15 

56.5 

30 
130 
180 

100 
160 
150 
100 
100 
200 
600 
500 

.30 

1.16 

.03 

.52 

2.95 

.04 
5.68 
1.11 

.12 

.24 
.74 
.24 

.017 
.134 
.007 
.099 
.163 

.007 
.333 
.120 
.036 
.064 
.145 
.041 

Grape  juice  (c.  c.)  . 
Water '(CO.) 

Butter 

....... 

Cream 

2,420 

14.77 

1.174 

.0146 

Bread 

Total 

Jelly  (currant  and 

raspberry) 

Fowl 

Apr.  5, 1911. 

15 

49.5 

30 
130 
180 

100 
160 
150 
100 
100 
200 
500 
500 

.38 

1.02 

.03 

.46 

2.97 

.04 
6.06 
1.16 
.37 
.17 
.02 
.20 

.070 
.117 
.007 
.098 
.160 

.007 
346 
.126 
.011 
.043 
.011 
.034 

".*6i64 

Oatmeal 

Peas 

.0177 

Egg 

Butter 

Boiled  potato 

Bread 

Grape  juice  (c.c.).. 
Wat-er(c.  c.) 

Total 

Apr.  10, 1911. 

raspberry) 

Fowl 

2,320 

13.13 

L166 

.0177 

Peas 

Hominy. 

15 

52.5 

30 
130 
180 
100 
160 
150 
100 
100 
200 
600 
600 

.38 
LOS 

.03 

.48 
2.66 

.01 
5.97 
1.13 

.33 

..33 
L20 

.24 

.070 
.124 
.007 
.093 
.157 
.006 
.343 
.118 
.045 
.060 
.213 
.041 

Sweet  potato 

Egg 

Grape  juice  (c.c.).. 

Butter 

Cream 

2,220 

12.88 

1.030 

.0164 

Bread 

Total 

Jelly  (apple) 

Lamb 

15 

55.5 

30 
130 
180 
100 
160 
180 

.30 
1.14 

.03 

.49 
2.70 

.01 
5.87 
1.16 

.017 
.132 
.007 
.098 
.163 
.006 
.367 
.123 

"'.*6i28 

teas 

.0156 

Cream  or  wheat.. .  .1 

Beets      

Egg 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

Butter 

Cream 

Mly  (quince) 

Veal 

2,420 

13.84 

L277 

.0156 

Peas 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  3— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Apr.  11,  1911. 

Cream  of  wheat 

Ess               

Grams. 

15 

51.1 

30 
130 
180 
100 
160 
150 
100 
100 
200 
600 
500 

Grams. 

0.30 

1.05 

.03 

.49 

2.95 

.04 

5.92 

1.08 

1.27 

.38 

.34 

.24 

Grams. 
0.017 
.121 
.007 
.096 
.171 
.015 
.336 
.119 
.102 
.059 
.058 
.041 



Gram. 
'6."6i74 

Butter 

Bread               

Jelly  (grape) 

Beef 

Peas               

Lima  beans 

Boiled  potato 

Strawberries 

Grape  juice  (c.  c.).. 
Water  (c.c.) 

Total 

Apr.  12,  1911. 

Oatmeal 

2,320 

14.09 

1.142 

.0174 

15 

53 

30    . 
130 
180 
100 
160 
150 
100 
100 
200 
600 
500 

.38 

1.09 

.03 

.49 

2.81 

.01 

5.87 

1.11 

.41 

.16 

.02 

.24 

.070 
.126 
.007 
.100 
.171 
.006 
.331 
.130 
.014 
.052 
.011 
.041 



"".'6i76 

Eee             ..    .. 

Butter 

Cream 

Bread 

Jellv  (crab  apple).. 
Fowl 

Peas 

Hominy 

Sweet  potato 

Water  ice 

Grape  juice  (CO.).. 
Water  (c.c.) 

Total 

Apr.  IS,  1911. 

Cream  of  wheat 

Egg 

i 

2,320 

12.62 

1.059 

.0176 

15 
56 
30 
130 
180 
100 
160 
150 
100 
100 
200 
650 
650 

.30 

L15 

.07 

.48 

3.02 

.04 

6.10 

1.13 

.27 

.23 

.22 

.26 

.017 
.133 
.007 
.099 
.165 
.015 
.363 
.120 
.026 
.050 
.035 
.044 

".'6173 

Butter 

'      Cream 

Bread             .    . 

-     J^eUy  (grape) 

Peas 

String  beans 

Boiled  potato 

Peaches 

Grape  juice  (CO.).. 
Water  (c.c.) 

Total 

Apr.  U,  1911. 
Oatmeal 

2,520 

13.23 

1.074 

.0173  ; 

15 

51.5 

30 
130 
180 
100 
160 
150 
100 
100 
202 
650 
500 

.38 

1.08 

.03 

.56 

2.93 

.01 

5.33 

1.13 

.40 

.31 

.26 

.26 

.070 
.122 
.007 
.103 
.168 
.006 
.331 
.125 
.065 
.059 
.040 
.044 

'".*6i64 

Ege 

Butter 

Cream 

Bread 

.      Jelly  (quince) 

^      Lamb 

;       Peas 

.     Com 

Mashed  potato 

Cherries 

Grape  juice  (c.c,).. 
Water  (c.c.) 

Total 

Apr.  15, 1911. 

Cream  of  wheat.... 
Egg 

2,370 

12.68 

1.140 

.0164 

15 

59.5 

30 
130 
180 
100 
160 
150 

.30 
1.23 

.03 

.51 
2.95 

.04 
6.40 
1.11 

.017 
.141 
.007 
.099 
.171 
.015 
.357 
.127 

v.'.'.'.'.'. 

'  0140 

Butter 

Cream 

Bread                 .  . 

^     Jelly  (grape) 

Beef         

Peas 

1 

Food. 


Apr.  15, 1911— Con 

Boiled  potato 

Rice,  steamed 

Pears 

Grape  juice  (c.  c). 
Water  (c.  c.) 

Total 

Apr.  16,  1911. 

Cream  of  wheat... 

Egg 

Butter 

Cream 

Bread 

Jelly  (apple) 

Fowl 

Peas 

Celery 

Boiled  potato 

Ice  cream 

Grape  juice  (c.  c). 
Water  (c.c.) 

Total 

Apr.  17, 1911. 

Oatmeal 

Egg 

Butter..: 

Cream 

Bread 

Jelly  (quince) 

Lamb 

Peas 

Beets 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.  c). 
Water  (c.c.) 

Total 

Apr.  18, 1911. 
Cream  of  wheat. . . 

Egg 

Butter 

Cream 

Bread 

Jelly  (currant) 

Beef 

Peas 

Lima  beans 

Boiled  potato 

Strawberries 

Grape  juice  (c.c). 
Water  (c.c.) 

Total 

Aptr.  19, 1911. 

Oatmeal 

Egg 

Butter 

Cream 

Bread 

Jelly  (apple) 

Fowl 

Peas 

Hominy 

Sweet  potato 

Water  ice 

Grape  juice  (c.c). 
Water  (c.c) 

Total 


Amount. 


Grams. 
100 
100 
200 
650 
500 


2,380 


15 

59.3 

30 
130 
180 
100 
160 
1.50 
100 
100 
200 
700 
500 


2,420 


15 
54. 
30 
130 
180 
100 
160 
loO 
100 
100 
200 
700 
600 


2,520 


15 
59. 
30 

130 
180 
100 
160 
150 
100 
100 
200 
800 
400 


2,420 


15 
51 
30 

130 
180 
100 
160 
150 
100 
100 
200 
700 
500 


2,420 


Nitro- 
gen. 


Grams. 
0.29 


13.60 


.30 

1.22 

.03 

.46 

2.90 

.01 

5.92 

1.10 

.15 

.24 

.72 

.28 


13.33 


14.50 


14.26 


.38 

1.05 

.03 

.51 

2.83 

.01 

5.73 

.83 

.43 

.22 

.02 


12.32 


Phos- 
phor- 
us. 


Grams. 

0.059 

.027 

.025 

.044 


Cop- 
per. 


Gram. 


0.0140 


.017 
.141 
.007 
.099 
.176 
.006 
.339 
.130 
.031 
.051 
.148 
.048 


1.193 


.38 

.070 

1.13 

.130 

.03 

.007 

.49 

.098 

2.79 

.165 

.01 

.006 

6.51 

.378 

1.11 

.123 

.30 

.067 

.37 

.073 

1.10 

.220 

.28 

.048 

1,385 


.30 

.017 

1.22 

.140 

.03 

.007 

.48 

.099 

2.92 

.173 

.04 

.007 

5.84 

.343 

.98 

.125 

L32 

.113 

.39 

.047 

.42 

.058 

.32 

.054 

1.183 


.070 
.121 
.007 
.101 
.160 
.006 
.343 
.128 
.013 
.060 
.011 
.048 


1.068 


.0152 


.0152 


.0143 


,0143 


.0164 


,0164 


.0159 


.0159 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  3— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Apr.  SO,  mi. 

Cream  of  wheat.... 
Egg           

Grams. 

15 

54.5 

30 
130 
180 
100 
160 
150 
100 
100 
200 
700 
500 

Grams. 

0.30 

1.12 
.03 
.47 

2.77 
.04 

5.66 
.86 
.30 
.24 
.22 
.28 

Grams. 
0.017 
.129 
.007 
.094 
.168 
.015 
.384 
.125 
.034 
.061 
.035 
.048 

Gram. 
"6."6ii9 

Apr.  2i,  1911— Con. 
Jelly  (currant) 

Grams. 
100 
160 
150 
100 
100 
200 
800 
700 

Grams. 

0.04 

5.62 

L18 

.19 

.30 

1.24 

.32 

Grams. 
0.007 
.346 
.125 
.061 
.058 
.210 
.054 

Gram. 

Peas 

0. 0125 

Cream      

Beets 

Bread          

Mashed  potato 

Rice  pudding 

Grapejuice(c.  0.).. 
Water  (c.c.) 

Total 

Apr.  25, 1911. 

Cream  of  wheat 

Egg         

Jelly  (grape) 

Veal               

Peas                 

String  beans 

Boiled  potato 

2,720 

13.59 

L348 

.0125 

Grape  juice  (c.c.).. 
Water  (c.c.) 

15 

55.1 

30 
130 
180 
100 
160 
150 
100 
100 
200 
700 
700 

.30 
1.13 
.03 
.48 
2.95 
.01 
5.68 
1.13 
1.28 
.29 
.42 
.28 

.017 
.131 
.007 
.097 
.174 
.006 
.351 
.123 
.112 
.063 
.058 
.048 

Total 

2,420 

12.29 

1.117 

.0119 

Butter 

Apr.  SI,  1911. 

15 

54.9 

30 
130 
180 
100 
160 
150 
100 
100 
200 
650 
450 

.38 
1.13 
.03 
.44 
2.84 
.01 
5.63 
1.11 
.40 
.26 
.26 
.26 

.070 
.130 
.007 
.096 
.173 
.006 
.357 
.126 
.071 
.056 
.040 
.044 

".'6ii7 

Cream        

Bread            .  ... 

Jelly  (apple) 

Beef 

" 

Egg        

Peas 

.0129 

Cream         ..... 

Lima  beans 

Boiled  potato 

Strawberries 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

Apr.  S6, 1911. 

Bread             

Jelly  (quince) 

Lamb 

Peas 

Mashed  potato 

Cherries 

2,620 

13.98 

1.187 

.0129 

Grape  juice  (CO.).. 
Water  (c.c.) 

15 
57 
30 
130 
180 
100 
160 
150 
100 
100 
200 
800 
900 

.38 
1.17 
.03 
.51 
2.72 
.04 
5.84 
1.14 
.38 
.30 
.02 
.32 

.070 
.135 
.007 
.100 
.168 
.015 
.346 
.127 
.014 
.057 
.011 
.054 

Total 

2,320 

12.75 

1.176 

.0117 

Egg          

B  utter 

Ajrr.  SS,  1911. 

15 

49.8 

30 
130 
180 
100 
160 
150 
100 
100 
200 
700 
500 

.30 

1.03 

.03 

.43 

2.88 

.04 

6.22 

1.11 

.25 

.34 

.12 

.28 

.017 
.118 
.007 
.096 
.171 
.007 
.336 
.119 
.060 
.030 
.025 
.048 

".'6i22 

Cream            .... 

Bread 

Cream  of  wheat.... 
'Ess 

Jelly  (grape) 

Fowl     



Butter 

Peas 

.0128 

Cream 

Hominy 

Sweet  potato 

Water  Ice          

Jelly  (currant) 

Beef               

Grape  juice  (CO.).. 
Water  (c.c.) 

Total 

Apr.  S7, 1911. 

Cream  of  wheat 

Egg 

Boiled  potato 

Rice,  steamed 

2,920 

12.85 

L104 

.0128 

Grape  juice  (c.  c.).. 
Water  (c.c.) 

15 

52.6 

30 
130 
180 
100 
160 
150 
100 
100 
200 
800 
900 

.30 
LOS 
.03 
.48 
2.79 
.01 
5.94 
1.11 
.30 
.26 
.22 
.32 

.017 
.125 
.007 
.099 
.178 
.006 
.378 
.123 
.031 
.054 
.035 
.054 

Total 

2,420 

13.03 

1.034 

.0122 

Butter 

Apr-  S3, 1911. 

15 

49.8 

30 
130 
180 
100 
160 
150 
100 
100 
200 
750 
500 

.30 

1.03 

.03 

.47 

2.84 

.01 

5.74 

1.07 

.15 

.28 

.72 

.30 

.017 
.118 
.007 
.096 
.165 
.006 
.331 
.119 
.028 
.050 
.140 
.051 

*'*6i62 

Cream    

....... 

Bread              . 

Cream  of  wheat.... 
Eee              

Jelly  (quince) 

Veal 



Peas 

.0144 

Cream 

String  beans 

Boiled  potato 

Peaches     

Bread 

Jelly  (quince) 

Fowl     

Grape  juice  (c.c).  . 
Water  (c.c.) 

Total 

Apr.  S8, 1911. 

Peas 

rirtl/M-rr 

Boiled  potato 

2,920 

12.84 

1.107 

.0144 

Grape  juice  (c.c.).. 
Water  (c.c.) 

15 
56 
30 
130 
180 
100 
160 
150 
100 
100 

.38 
1.15 
.03 
.51 
2.88 
.01 
5.98 
1.19 
.43 
.33 

.070 
.133 
.007 
.103 
.174 
.006 
.346 
.131 
.070 
.060 

Total 

2,470 

12.94 

1.128 

.0102 

Egg 

Apr-  SJt,  1911. 

15 

58.9 

30 
130 
180 

.38 
1.21 
.03 
,49 
2.69 

.070 
.140 
.007 
.100 
.170 

Oatmeal 

Jelly(apple) 

Lamb 

Egg        

Butter 

Peas 

.0089 

Com 

Bread 

Mashed  potato 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  3— Continued. 


Food. 

Amount 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food, 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Apr.  28,  1911— Con 
Cherries 

Grams. 
193 
800 
800 

Grams 

0.25 

.32 

Grams 

0.038 

.054 

Gram. 

May  3, 1911. 
Oatmeal 

Grams. 

15 

55.5 

30 
130 
180 
100 
160 
150 
150 
100 
200 
750 
800 

Grams. 

0.38 

1.14 

.03 

.49 

3.06 

.01 

5.79 

L07 

.44 

.18 

.02 

.30 

Grams. 
0.070 
.132 
.007 
.099 
.168 
.006 
.346 
.093 
.055 
.042 
.011 
.051 

Gram. 

Grape  juice  (c.  c.)-- 
Water(c.c.) 

Egg            

Butter 

1 

Total 

2,810 

13.46 

1.192 

0.0089 

Bread 

Jelly  (apple) 

Fowl 

Apr.  29, 1911. 

15 
53 
30 
130 
ISO 
100 
160 
150 
100 
100 
200 
700 
800 

.30 

1.09 

.03 

.48 

2.93 

.04 

6.16 

1.23 

.26 

.32 

.12 

.28 

.017 
.126 
.007 
.097 
.173 
.007 
.331 
.132 
.057 
.025 
.025 
.048 

".'6i38 

Peas 

0  0119 

Cream  of  wheat — 
Egg 

String  beans 

Sweet  potato 

.0074 

Butter 

Cream        

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

May  4, 1911. 

Cream  of  wheat 

Egg        .... 

Bread 

Jelly  (currant) 

Beef 

2,820 

12.91 

1.080 

0193 

Peas 

Boiled  potato 

Rice,  steamed 

Pears                   .  . 

15 

56.1 

30 
130 
180 
100 
160 
150 
150 
100 
200 
700 
800 

.30 

1.16 

.03 

.49 

2.66 

.04 

5.95 

1.07 

.42 

.27 

.22 

.28 

.017 
.133 
.007 
.094 
.163 
.007 
.387 
.090 
.060 
.055 
.035 
.048 

Grape  juice  (c.  c). . 

Water  (c.c.) 

Butter 

Total 

2,720 

13.24 

1.045 

.0138 

Bread 

Jellv  (currant) 

Veal.. 

Apr.  SO,  1911. 

15 

54.2 

30 
130 
180 
100 
160 
150 
100 
100 
200 
800 
700 

.30 

1.12 

.03 

.49 

2.92 

.01 

5.95 

1.10 

.12 

.33 

.74 

.32 

.017 
.128 
.007 
.100 
.171 
.006 
.339 
.123 
.027 
.058 
.140 
.054 

".'6132 

Peas.. 

0123 

Cream  of  wheat.... 
Egg 

String  beans 

Boiled  potato 

Peaches 

.0059 

Butter 

Grapejuice(c.  c.).. 
Water  (c.  c.) 

Total 

May  5,  1911. 

Oatmeal 

Bread 

Jelly  (apple) 

Fowl 

2,770 

12.89 

1.096 

.0182 

Celery 

15 
53 
30 
130 
180 
100 
160 
150 
150 
100 
200 
700 
800 

.38 

L09 

.03 

.52 

3.17 

.01 

5.79 

1.10 

.44 

.33 

.22 

.28 

.070 
.126 
.007 
.099 
.170 
.006 
.360 
.093 
.059 
.058 
.035 
.048 



Boiled  potato 

Ice  cream 

Grape  juice  (c.c.).. 

Egg 

Water  (c.  c.) 

Butter 

Total 

2,720 

13.43 

1.170 

.0132 

Bread ... 

Jelly  (apple) 

Lamb 

May  1,1911. 

15 

55.5 

30 
130 
180 
100 
160 
150 
100 
100 
200 
800 
700 

.38 
1.14 

.03 

.48 
2.75 

.04 
5.76 
1.10 

.28 

.31 
1.54 

.32 

.070 
.132 
.007 
.101 
.178 
.007 
.357 
.126 
.052 
.056 
.220 
.054 

'.*6iii 



Peas 

.0135 

Oatmeal 

String  beans 

Mashed  potato 

Peaches 

Egg 

Butter 

Cream 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

May  6,  1911. 

Cream  of  wheat. . . . 
Egg 

Bread 

Jelly  (currant) 

Lamb 

... 

2,770 

13.36 

1.131 

0206 

Peas 

Beets 

15 

56.3 

30 
130 
180 
100 
160 
150 
150 
100 
200 
450 
400 

.30 
1.16 
.03 
.55 
2.99 
.04 
6.11 
.95 
.48 
.39 
.12 
.22 

.017 
.133 
.007 
.104 
.162 
.015 
.346 
.094 
.063 
.067 
.025 
.030 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.  c.).. 

Water  (c.c.) 

Butter 

Total 

2,720 

14.13 

1.360 

.0111 

Bread 

Jelly  (grape) 

Beef 

May  2, 1911. 

15 

56.4 

30 
130 
1^ 
100 
160 
150 
100 
100 
200 
750 
700 

.30 

1.16 

.03 

.56 

2.92 

.04 

5.89 

1.13 

.99 

.26 

.30 

.30 

.017 
.134 
.007 
.104 
.174 
.015 
.336 
.126 
.088 
.056 
.058 
.051 

".*6i38 

Peas 

.0125 

Cream  of  wheat 

Egg        .  . 

String  beans 

Boiled  potato 

Pears 

.0074 

Butter 

Cream    

Grapejuice(c.  c.).. 
Water  (c.  c) 

Total 

May  7,  1911. 

Cream  of  wheat 

Egg 

Bread 

Jelly  (grape) 

Beef 

1 

2.120 

13.30 

1.063 

.0199 

Lima  beans 

Boiled  potato 

Strawberries 

Grape  juice  (c.c.).. 

15 

55.2 

30 
130 
180 
100 

.30 
1.14 

.03 

.52 
3.01  1 

.04  1 

.017 
.131 
.007 
.103  ' 
.159  j 
.015  1 

Water  (c.c.) 

Butter 

Total 

2,670 

13.88  ; 

1.166 

.0138 

1 

Bread 

JeUy  (grape) 
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Chart  I.— Diet— Continued. 
SUBJECT  No.  3— Continued. 


Food. 

Amount, 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food, 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

May  7, 1911-Con. 
Fowl                  .  . . 

Grams. 
160 
130 
150 
100 
200 
600 
800 

Grams. 
6.45 
1.05 
.47 
.30 
.68 
.24 

Gram^. 
0.343 
.093 
.059 
.064 
.134 
.041 

Gram. 

'o.'oiie 

.0063 

May  11, 1911— Con. 

Grape  juice  (c.c.).. 
Water  (CO.)....... 

Total 

May  12,  1911. 

Grams. 

1,000 

900 

Grams. 
0.40 

Grams. 
0.068 

Gram. 

Peas 

String  beans 

Boiled  potato 

3,170 

13.53 

1.125 

0.0189 

Grape  juice  (c.c.).. 
Water  (c.c.) 

15 

55 
30 
130 
180 
100 
160 
150 
150 
100 
200 
1,000 
1,000 

.38 

1.13 

.03 

.47 

2.90 

.01 

6.19 

1.11 

.45 

.32 

.22 

.40 

.070 
.130 
.007 
.098 
.181 
.006 
.354 
.092 
.059 
.071 
.035 
.068 

.     .. 

Total 

2,670 

14.23 

1.166 

.0179 

Egg 

Butter 

" 

May  8,  1911. 

15 

54.5 

30 
130 
ISO 
100 
160 
150 
150 
100 
200 
600 
600 

.38 

1.12 
.03 
.48 

2.95 
.04 

5.94 
.96 
.48 
.30 

1.30 
.24 

.070 
.129 
.007 
.096 
.181 
.015 
.339 
.090 
.077 
.065 
.215 
.041 

"'.'oiio 

.0072 

Cream 

Bread 

.: 

Jelly  (auince) 

Lamb. 

Egg  

Butter 

Peas  . 

0146 

String  beans 

Mashed  potato 

Peaches 

0068 

Bread             

Jelly  (grape) 

Lamb             

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

May  IS,  1911. 

Cream  of  wheat 

Egg 

Peas 

String  beans 

Mashed  potato 

Rice  pudding 

Grapejuice(c.  c.).. 
Water  (c.c.) 

....... 

3,270 

13.61 

L171 

.0214 

15 

55.4 

30 
130 
180 
100 
160 
150 
150 
100 
200 
1,000 
1,100 

.30 
L14 
.03 
.43 
2.88 
.04 
6.26 
LOS 
.44 
.30 
.12 
.40 

.017 
.131 
.007 
.090 
.174 
.015 
.331 
.098 
.058 
.065 
.025 
.068 

Total 

2,470 

14.22 

1.325 

.0182 

■Riitfar 

May  9,  1911. 

15 

57.5 

30 
130 
180 
100 
160 
150 
150 
100 
200 
700 
800 

.30 
1.18 
.03 
.48 
2.92 
.04 
6.32 
1.08 
.42 
.31 
.36 
.28 

.017 
.136 
.007 
.098 
.181 
.007 
.336 
.102 
.056 
.071 
.058 
.048 

'"."6i38 
.0060 

Cream 

Bread 

Cream  of  wheat.... 
Egg  

Jelly  (grape) 

Beef 



Butter 

Peas 

.0123 

Cream    

String  beans 

Boiled  potato 

Pears 

.0078 

Bread 

Jelly  (currant) 

Beef 

Grape  juice  (c.c.).. 
Water  (c.  c.) 

Total 

May  n,  1911. 

Cream  of  wheat 

Egg 

Peas 

String  beans 

Boiled  potato 

Strawberries 

Grape  juice  (c.c.).. 
Water(c.c.) 

3,370 

13.42 

L079 

.0201 

15 

59.1 

30 
130 
180 
100 
160 
150 
150 
100 
200 
800 
700 

.30 
L22 
.03 
.49 
2.93 
.04 
6.03 
L16 
.47 
.32 
.74 
.32 

.017 
.140 
.007 
.098 
.179 
.015 
.331 
.092 
.063 
.066 
.150 
.054 

Total 

2,770 

13.72 

1.117 

.0198 

May  10,  1911. 

15 

54 
30 
130 
180 
100 
160 
150 
150 
100 
200 
900 
800 

.38 

1.11 

.03 

.51 

2.88 

.04 

5.89 

1.05 

.45 

.33 

.02 

.36 

.070 
.128 
.007 
.101 
.176 
.007 
.331 
.088 
.059 
.055 
.011 
.061 

".'oioi 

.0074 

Butter 

Cream 

Bread 

Oatmeal 

Jelly  (grape) 

Fowl 

Egg.. 

Butter 

Peas 

0135 

String  be-ans 

Boiled  potato 

Ice  cream 

0072 

Bread 

Jelly  (currant) 

Fowl 

Grape  juice  (c.c.).. 
Water  (CO.) 

Total 

May  15,  1911. 
Oatmeal      . .  ... 

Peas 

String  beans 

Sweet  potato 

Water  ice 

2,740 

14.05 

L212 

.0207 

Grapejuice(c.  c.).. 
Water  (c.  c.) 

15 

57.4 

30 
130 
180 
100 
160 
150 
150 
100 
200 
800 
600 

.38 
L18 
.03 
.55 

2.81 
.04 

6.14 

L14 
.48 
.31 

L12 
.32 

.070 
.136 
.007 
.101 
.173 
.007 
.343 
.090 
.067 
.059 
.206 
.054 

Total 

2,970 

13.05 

1.094 

.0175 

Egg 

Butter 

May  11, 1911. 

15 

55.1 

30 
130 
180 
100 
160 
150 
150 
100 

m 

.30 
1.13 
.03 
.48 
2.86 
.01 
6.32 
1.05 
.42 
.31 
.22 

.017 
.131 
.007 
.099 
.173 
.006 
.378 
.094 
.060 
.057 
.035 

"".'6117 
.0072 

Cream  of  wheat.... 

V.!T(r 

Jelly  (currant) 

Lamb 

Butter 

Peas 

.0134 

String  beans 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

.0068 

Bread 

Jelly  (quince) 

Veal 



....... 

String  beans 

Boiled  potato 

Peaches 

2,670 

14.50 

L313 

.0202 

TAYLOE  S  EXPEEIMENTS. 
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Chart  l.—Diet — Continued. 

SUBJECT  No.  3— Ck)ntinued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
US. 

Cop- 
per. 

May  16,  1911. 
Cream  of  wheat.... 

Kcror                               

Grams. 

15 

54.6 

30 
130 
180 
100 
160 
150 
150 
100 
200 
500 

Grams. 

0.30 

1.12 

.03 

.49 

2.83 

.04 

6.18 

1.05 

.44 

.24 

.44 

Grams. 
0.017 
.129 
.007 
.100 
.176 
.007 
.336 
.096 
.060 
.071 
.058 

Gram. 

"o.'oiss 

.0075 

May20,1911-Con. 

String  beans 

BoUed  potato 

Pears 

Grams. 
150 
100 
200 
750 
800 

Grams. 

0.42 

.30 

.12 

.30 

Grams. 

0.067 
.071 
.025 
.051 

Gram. 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

May  21, 1911. 

Cream  of  wheat 

Egg 

Bread 

Jellv  (currant) 

Beef 

2,820 

12.68 

L114 

Peas 

String  beans 

Boiled  potato 

Strawberries 

Water  (c.c.) 

15 
51 
30 
130 
180 
100 
160 
150 
150 
100 
200 
800 
900 

.30 

1.05 

.03 

.51 

3.04 

.01 

6.18 

.86 

.44 

.37 

.72 

.32 

.017 
.121 

.007 
.099 
.185 
.006 
.336 
.098 
.055 
.064 
.145 
.054 

Butter 

Total 

1.970 

13.16 

1.057 

.0210 

Cream 

Bread 

May  17, 19ll. 

15 

59.6 

30 
130 
180 
100 
160 
150 
150 
100 
200 
800 
700 

.38 
1.23 
.03 
.49 
2.84 
.01 
5.65 
.84 
.45 
.25 
.02 
.32 

.070 
.141 
.007 
.100 
.174 
.006 
.322 
.094 
.004 
.047 
.011 
.054 

;:::::; 

Jelly  (quince) 

Fowl 

Peas 

Eee             

String  beans 

Boiled  potato 

Ice  cream 

Cream 

Bread 

Grape  juice  (CO.).. 
Water  (c.c.) 

Total 

May  22, 1911. 

Jelly  (apple) 

Peas 

2,970 

13.83 

1.187 

String  beans 

Sweet  potato 

Water  ice 

15 
52 
30 
130 
180 
100 
160 
150 
150 
100 
200 
800 
1,000 

.38 

1.07 
.03 
.49 

2.92 
.01 

5.22 
.90 
.45 
.34 

1.24 
.32 

.070 
.123 
.007 
.100 
.181 
.006 
.331 
.096 
.063 
.056 
.201 
.054 

Grape  juice  (c.c.).. 

Egg 

Water  (c.c.) 

Butter 

2.780 

12.51 

1.090 

Cream 

Total 

Bread 

May  18, 1911. 

15 

63.4 

30 
130 
180 
100 
160 
150 
150 
100 
200 
900 
700 

.30 

1.10 

.03 

.49 

2.92 

.01 

6.32 

.83 

.44 

.22 

.22 

.36 

.017 

.127 
.007 
.103 
.181 
.006 
.375 
.093 
.052 
.052 
.035 
.061 

::::::: 

Jelly  (quince) 

Lamb 

Cream  of  wheat 

Peas 

Egg     

String  beans 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

May  23,  1911. 

Cream  of  wheat 

Egg 

Butter            ..  .  . 

Bread                  ... 

Jelly  (apple) 

Peas 

3,070 

13.37 

1.288 

.017 
.133 

.007 
.101 
.167 
.015 
.339 
.090 
.052 
.050 
.058 

String  beans 

Boiled  potato 

Peaches 

15 

56.1 

30 
130 
180 
100 
160 
150 
150 
100 
200 
800 

.30 
1.16 
.03 

.48 
2.83 
.04 
6.50 
.92 
.45 
.29 
.36 

Grape  juice  (c.c.).. 

Water  (c.c.) 

Butter 

2,870 

13.24 

1.109 

Cream 

Total 

Bread 

May  19, 1911. 

15 

60.2 

30 
130 
180 
100 
160 
-    150 
150 
100 
200 
900 
900 

.38 

1.24 

.03 

.47 

2.93 

.04 

5.28 

.83 

.42 

.27 

.22 

.36 

.070 
.143 
.007 
.103 
.185 
.007 
.327 
.089 
.062 
.055 
.035 
.061 

Jelly  (grape) 

Beef 

Oatmeal 

Peas 

Egg   

String  beans 

Boiled  potato 

Strawberries 

Water  (c.c.) 

Total 

May  24,  1911. 
Oatmeal 

Butter 

Cream 

Bread 

Jelly  (currant) 

Lamb 

2,070 

13.36 

1,029 

.070 
.141 
.007 
.101 
.173 
.015 
.322 
.094 
.058 
.051 
.011 
.04S 

.... 

String  beans 

Mashed  potato 

15 

59.4 
30 
130 

180 
100 
160 
150 
150 
100 
200 
700 
800 

.38 

1.22 

.03 

.51 

2.99 

.04 

5.89 

.83 

.45 

.24 

.02 

.28 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Egg 

Butter 

Cream 

Total 

3,080 

12.47 

1.144 

Bread 

Jelly  (grape) 

Fowl.. 

May  20,  1911. 

15 

53.4 

30 
130 
180 
100 
160 
150 

.30 
1.10 

.03 

.53 
2.79 

.04 
5.89 

.86 

Peas 

Cream  of  wheat 

Egg 

.017 
.127 
.007 
.106 
.185 
.007 
.357 
.094 

String  beans 

Sweet  potato 

Water  ice 

Butter 

Cream 

Grapejuice(c.  c.).. 
Water  (c.c.) 

Total 

Bread 

Jellv  (currant) 

Beef 

Peas 

2.770 

12.88 

1.091 
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Chart  I. — Diet — Continued. 

SUBJECT  No.  3— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

May  25,  1911. 

Cream  of  wheat 

Egg.    .. 

Grams. 

15 

57.1 

30 
130 
180 
100 
160 
150 
150 
100 
200 
800 
700 

Grams. 

0.30 

1.18 
.03 
.51 

2.86 
.04 

6.50 
.86 
.45 
.38 
.22 
.32 

Grams. 
0.017 
.135 
.007 
.101 
.171 
.015 
.374 
.101 
.054 
.053 
.035 
.054 

Gram. 

May  28,  1911. 

Cream  of  wheat 

Egg 

Grams. 
15 

57 

30 
130 
180 
100 
160 
150 
150 
100 
200 
700 
800 

Grams. 

0.30 

1.17 
.03 
.47 

2.88 
.01 

5.94 
.81 
.45 
.40 
.70 
.28 

Grams. 
0.017 
.135 
.007 
.102 
.187 
.006 
.327 
.093 
.051 
.038 
.133 
.048 

Gram. 

Butter  .     .. 

Butter 

Cream 

Cream 

Bread 

Bread 

Jelly  (grape) 

Jelly  (apple) 

Fowl 

Peas 

Peas 

String  beans 

Boiled  potato 

Peaches 

String  beans 

Boiled  potatj 

Ice  cream 

Grapejuice(c.c.).. 
Water  (c.  c.) 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

May  29,  1911. 

Oatmeal 



Total 

2,770 

13.65 

1.117 

2,770 

13.44 

1.144 

May  26,  1911. 
Cream  of  wheat 

15 

62.4 

30 
130 
180 
100 
160 
150 
150 
100 
200 
900 
800 

.30 

1.29 

.03 

.49 

2.92 

.01 

5.79 

.89 

.45 

.31 

.22 

.36 

.017 
.148 
.007 
.099 
.167 
.006 
.346 
.097 
.052 
.033 
.035 
.061 

15 

54.5 
130 

30 
180 
100 
160 
150 
150 
100 
200 
800 
800 

.38 

1.12 
.03 
.49 

2.81 
.04 

6.05 
.81 
.50 
.31 

1.56 
.32 

.070 
.129 
.007 
.098 
.170 
.015 
.354 
.101 
.051 
.035 
.210 
.054 

Egg 

Butter 

Cream              .  . 

Cream 

Bread 

Bread 



Jelly  (quince) 

Lamb 

Jelly  (grape) 

Peas 

String  beans 

Mashed  potato 

Peaches 

String  beans 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

May  30,  1911. 

Cream  of  wheat .... 

Egg.    .   . 

Grape  juice  (c.c.).. 
Water  (c.  c.) 

Total 

2,980 

13.06 

1.068 

2,870 

14.42 

1.294 

May  27,  1911. 
Oatmeal. 

15 

52.8 

30 
130 
180 
100 
160 
150 
150 
100 
200 
800 
800 

.38 

1.09 

.03 

.48 

2.84 

.01 

6.64 

.90 

.41 

.37 

.12 

.32 

.070 
.125 
.007 
.097 
.178 
.006 
.339 
.096 
.060 
.0.33 
.025 
.054 

15 

55.1 

80 
130 
180 
100 
160 
150 
150 
100 
200 
900 

.30 

1.13 

.03 

.49 

2.93 

.01 

6.22 

.78 

.45 

.29 

.36 

.017 
.131 
.007 
.099 
.174 
.006 
.339 
.097 
.048 
.037 
.058 

Egg 

Butter 

Butter 

Bread 

Jelly  (quince) 

Beef 

Bread 

Jell V  (quince) 

Beef. 

Peas 

String  beans 

Boiled  potato 

Pears.           

Peas 

String  beans 

Boiled  potato 

Strawberries 

Water  (c.  c.) 

Total 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

2,870 

13.59 

1.090 

2,170 

12.99 

1.013 

TAYLOR  S   EXPERIMENTS. 
Chart  I. — Diet — Continued. 

SUBJECT  No.  4  (E.  S.  F.). 
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Food. 

Sunday. 

Monday. 

Tuesday. 

Wednes- 
day. 

Thurs- 
day. 

Friday. 

Satur- 
day. 

Grams. 
15 

Gram. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 



VcrCT                                                                             



50 

50 

50 

50 

50 

50 

50 

100 
150 
125 
100 

100 

Cr6ani 

150 
125 
100 

Bread                          

125 
100 

125 
100 
150 

125 
100 

125 
100 

125 

Jellv 

100 

Beef 

150 

Fowl                          

150 

150 

Veal 

150 

150 
150 
60 

iso 

150 

Peas                                    

150 

150 

150 

150 

150 

Beets 

100 

100 

Com 

100 

Celery                         

100 

HominT 

100 

Mashed  or  boiled  potato 

Sweet  potato 

160  const. 

160  const. 

100 

200 

Ice  cream 

200 

Water  ice 

200 

Peaches                              

250 

250 

Pear  juice ' 





Cherries ■ 

250  ! 

Cherrv  juice                    .                 

1     

225 

Strawberry  juice         



Carbonated  water  (c.  c.) 



Water  (c.  c.) 

:::::::.  J:::::::::: 

Sugar 

About  25  erams  dailv. 

1 

1 

1 

1 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 

TOS. 

j 

1    Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
US. 

Coj)- 
per. 

Mar.  1,  1911. 
Oatmeal 

Grams. 

15 

97 

50 
100 
200 
125 
100 
150 
150 
100 
160 
200 
400 

75 
1,760 
22.5 

Grams. 

0.38 

2.00 
.06 
.19 
.76 

2.00 
.01 

4.28 
.84 
.39 
.56 
.02 
.16 

Grams. 
0.070 
.230 
.011 
.045 
.155 
.105 
.006 
.341 
.085 
.013 
.101 
.011 
.027 

Gram. 

May  2,  1911— Con. 
Potato 

Grams. 

160 

250 

75 

1,500 

27.8 

Grams. 

0.58 

.28 

.03 

Grams. 

0.069 

.044 

.007 

Gram. 

Egg 

Butter 

Grape  juice  (c.c.).. 

Water  (c.c.) 

Sugar 

Cream 

Total 

Mar.  S,  1911. 
Oatmeal 

Jelly  (quince) 

Fowl 

3,150 

12.92 

1.182 

Peas 

15 
107.2 

50 
100 
200 
150 
100 
150 
150 
100 
160 
179 
100 
500 

100 
1,500 
23.1 

.38 

2.21 

.06 

.18 

.82 

2.45 

.04 

5.04 

.83 

.37 

.56 

.24 

.07 

.20 

.070 
.254 
.011 
.026 
.072 
.147 
.006 
.354 
.098 
.073 
.109 
.035 
.016 
.034 

Hominy 

Potato 

Water  ice 

Grape  juice  (c.c.).. 
Carbonated  water 

Egg 

Butter 

(c.c.) 

Sliced  bananas 

Cream 

Water  (c.  o  ) 

Eugar 

Bread 

Jelly 

Total 

3,710 

11.65 

1.200 



Lamb 

, 

Mar.  2, 191 1. 

15 

98.2 

50 

147.8 
200 
125 
100 
150 
150 
100 

.30 

2.02 

.06 

.29 

.70 

1.90 

.01 

5.64 

.87 

.24 

.017 
.233 
.011 
.040 
.161 
.112 
.006 
.360 
.092 
.030 

Com 

Potato 

Cream  of  wheat 

Cherries 

Egg 

Cherrv  juice 

Grape  juice  (c.c.).. 

Carbonated  water 

(c.c) 

Butter 

Orange 

Cream 

Bread 

Water  (c.c.) 

Jelly  (quince) 

Veal 

Total 

Peas 

3,680 

13.45 

1.305 

String  beans 

r 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  4— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Mar.  4,  1911. 

Cream  of  wheat 

Egg 

Grams. 

15 
115.9 

50 

98 
200 
150 
100 
150 
150 
160 
100 
250 
100 
1,500 

22.3 

Grams. 

0.30 

2.39 
.06 
.19 
.76 

2.36 
.04 

5.52 
.89 
.59 
.33 
.15 
.04 

Grams. 

0.017 
.275 
.011 
.026 
.154 
.172 
.006 
.341 
.118 
.130 
.027 
.031 
.007 

Gram. 

Mat.  7, 1911— Con. 

Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Grams. 

50 
1,500 

27 

Grams. 

Grams. 

Gram. 

Butter 

Orange  

Cream 

Total 

Mar.  8,  1911. 
Oatmeal 

Bread     .  ... 

3,280 

14.32 

1,324 

Beef 

15 
101.5 

50 
100 
250 
150 

100 
150 
150 
100 
IGO 
200 
250 

100 
1,700 
29.5 

.38 
2.09 
.06 
.20 
.95 
2.52 

.04 

5.88 
.87 
.37 
.35 
.02 
.10 

.070 
.241 
.011 
.028 
.188 
.155 

.007 
.335 
.093 
.014 
.067 
.011 
.017 

Peas 

Boiled  potato 

Egg 

Butter 



Grape  juice  (c.c.).. 
Water  (c.c.) 

Sliced  bananas 

Bread       

Jelly      (raspberry 
and  currant) 

Total 

3,160 

13.62 

1.315 



Mar.  5,  1911. 

15 

97.2 

50 

141.9 
125 
150 
100 
150 
150 
100 
160 
200 
200 
1,500 

22 

.30 

1.96 

.06 

.27 

.48 

2.42 

.04 

5.82 

.86 

.17 

.62 

.74 

.08 

.017 
.230 
.011 
.038 
.092 
.148 
.015 
.351 
.096 
.028 
.102 
.145 
.014 



Peas 

Cream  of  wheat.... 
Egg 

Sweet  potato 

Butter 

Grape jiiice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Cream 

Bread       ..  .. 

Jellv  (grape) 

Total 

Mar.  9.  1911. 

Cream  of  wheat.... 

Egg     .   . 

Peas 

3,610 

13.83 

1,237 

Celery- 

Potato 

15 
103.8 

50 

120.6 
250 
150 
100 
150 
150 
100 
160 
250 
250 

100 
1,000 
25.5 

.30 

2.14 

.06 

.23 

.98 

2.51 

.04 

5.36 

.78 

.27 

.61 

.28 

.10 

.017 
.246 
.011 
.033 
.186 
.147 
.015 
.363 
.084 
.024 
.102 
.044 
.017 

Icecream 

Grape  juice  (c.  c.).. 

Water(c.c.) 

Sugar 

Butter 

Total 

3,160 

13.82 

1.287 

Mar.  6,  1911. 

15 

94.6 

50 

105.5 
250 
150 
100 
150 
150 
100 
160 
250 
125 

50 
1,500 
26.3 

.38 

1.95 
.06 
.20 
.93 

2.42 
.04 

5.12 
.84 
.26 
.54 

1.70 
.05 

.070 
.224 
.011 
.028 
.186 
.145 
.006 
.335 
.094 
.077 
.098 
.299 
.009 

Jellv  (grape) 

Veal 

Oatmeal 

Peas        

Egg 

Strin?  beans 

Boiled  potato 

Peaches 

Butter 

Orange 

Cream 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

Bread 

Jellv 

Lamt) 

Peas 

Total 

Mar.  10:  1911. 
Oatmeal        

Mashed  potato 

Rice  pudding 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

2,980 

13.66 

1.289 

15 
118.2 

50 
100 
250 
150 
100 
150 
150 
100 
160 
205.2 
100 
300 

100 
1,500 
26.5 

.38 

2.44 

.06 

.21 

.93 

2.54 

.04 

5.00 

.80 

.42 

.66 

.27 

.07 

.12 

.079 
.280 
.011 
.026 
.186 
.148 
.015 
.330 
.080 
.068 
.091 
.041 
.016 
.020 

Egg         .          

Butter 

Sliced  bananas 

Total 

3,280 

14.49 

1.582 



Bread 

Jelly  (grape) 

Mar.  7,  1911. 

15 
106.2 

50 
118 
25C 
150 
100 
150 
150 
100 
160 
150 
200 

.30 

2.19 
.06 
.23 
.98 

2.49 
.04 

5.22 
.84 

1.11 
.51 
.27 
.08 

.017 
.252 
.011 
.032 
.190 
.144 
.006 
.321 
.089 
.099 
.105 
.044 
.014 

:::::;; 

Peas 

Egg 

Corn      

Butter 

Boiled  potato 

Cherries          

Orange     . . . 

Cream             , .  , 

Cherryjuice(c.  c). 
Grape  juice  (c.)c,.. 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

Bread.... 

Jelly 

Beef 

Peas 

Boiled  potato 

Strawberries 

Grapejuiee(c,e.).. 

Total 

3,580 

13.94 

1.382 

TAYLOR  S   EXPERIMENTS, 


61 


Chart  I. — Diet — Continued. 
SUBJECT  No.  4— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Mar.  11.  1911. 

Cream  of  wheat 

Egg 

Grams. 

15 
117.0 

50 

85.  2 
250 
150 
100 
150 
150 
160 
100 
225 
400 

100 
1,500 
26.5 

Grams. 

0.30 

2.41 
.06 
.16 
.98 

2.51 
.04 

5.61 
.81 
.61 
.35 
.14 
.16 

Gram^. 
0.017 
.277 
.011 
.023 
.190 
.144 
.015 
.321 
.080 
.103 
.020 
.028 
.027 

Gram. 

j  Mar.  U,  1911— Con. 

i  Strawberries 

Strawberry  juice... 

Carbonated  water 

(c.c.) 

i  Water  (c.  c.) 

Sugar 

Grams. 
200 
150 

150 
1,500 
22.3 

Grams. 

0.28 

.03 

Grams. 
0.058 
.010 

Gram. 

Orange 

Jelly  (grape) 

Beef 

Peas 

Total 

Mar.  15, 1911. 
Oatmeal 

3,370 

15 
112.  75 

50 
100 

250 
150 
100 
150 
150 
100 
160 
200 
300 

100 
1,250 
3.5.2 

14.34 

1.314 

Mashed  potato 

Rice,  steamed 

.38 

2.32 

.06 

.19 

.93 

2.60 

.04 

5.33 

.81 

.33 

.40 

.02 

.12 

.070 
.267 
.011 
.037 
.194 
.143 
.007 
.321 
.080 
.011 
.059 
.011 
.020 

Grape  juice  (c.  c.).. 

ParT^nnaTPfi    watpr 

Egg 

Butter              ..  . 

(c.c.) 

Sliced  bananas 

Cream 

Water  (c.c.) 

Bread 

JeUy  (currant) 

Fowl 

Total 

3,530 

14.14 

1.256 

Peas 

....... 

Mar.  12.  1911. 
Cream  of  wheat 

15 
100.6 

50 

lot.  3 
125 
1.50 
100 
150 
150 
100 
160 
250 
400 

100 
1.200 
21.8 

.30 

2.07 

.06 

.20 

.45 

2.52 

.04 

5.15 

.81 

.14 

.62 

.93 

.16 

.017 

.239  1 

.011  1 

.028  i 

.090  1 

.149 

.015 

.311 

.080 

.034 

.106 

.164 

.027 

■-•••• 

Hominy 

Sweet  potato 

Water  ice    

EgS 

Butter 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Cream .        

Bread 

Jelly  (grape) 

Fowl 

Total 

Mar.  16, 1911. 

Cream  of  wheat.... 
Egg 

.  1 

3,220 

13.53 

1.231 

Peas 

Celerv 

15 
110.0 

50 

135.5 
250 
150 
100 
150 
150 
100 
160 
250 

75 
400 

100 
1,200 
23.5 

.30 

2.27 

.06 

.26 

.95 

2.51 

.04 

5.37 

.78 

.27 

.66 

.28 

.05 

.16 

.017 
.261 
.011 
.037 
.194 
.139 
.007 
.341 
.079 
.028 
.097 
.044 
.011 
.027 

Boiled  potato 

Ice  cream 

Grape  juice  (c.  c.).. 

Butter 

(c.  c.) 

Oringe 

Water  (c.  c.) 

Cream 

Sugar 

Bread 

.   ... 

Jellv  (durant) 

Veal 

Total 

3.180 

13.45 

1.271 

....... 

Peas 

..... 

Mar.  1^,  1911. 
Oatmeal 

15 
115.5 

50 

103.  7 
250 
1.50 
100 
]50 
150 
100 

im 

200 
500 

200 
1.500 
21.5 

.38 

2.38 
.06 
.20 
.93 

2.49 
.04 

5.00 
.81 
.27 
.58 

1.44 
.20 

.070 
.274 
.011  j 
.028  1 
.186 
.145! 
.015  ! 
.311  1 
.083' 
.086  : 
.099 
.280  : 
.034 

::::::: 

String  beans 

Boiled  potato 



Egg 

Peach  juice 

Grape  juice  (c.  c.).. 
Carbonated  water 

re.  c.) 

Water  (c.  c.) 

Sugar 

.... 

Butter 

....... 

Orange 

Cream 

Bread 

....... 

Jelly  (grape) 



Total 

Mar.  17,  1911. 
Oatmeal 



Peas. 

3,420 

13.96 

1.293 

Beets 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.  c.) 

15 
110.7 

50 
100 
250 
150 
100 
150 
150 
100 
160 
170 
150 
400 

100 
1.200 
26.5 

.38 

2.28 

.06 

.23 

.95 

2.49 

.04 

4.92 

.  77 

.33 

..58 

.23 

.11 

.16 

.070 
.262 
.011 
.021 
.188 
.138 
.007 
.315 
.077 
.062 
.115 
.034 
.024 
.027 

Carbonated  water 

Egg 

Cc.  c.) 

Butter 

Water  (c.  c.) 

Sliced  bananas.... 
Cream 



Sugar 

1 

i 

Bread 

Total 

3.770 

14.78 

1.622  , 

Jelly  Cctirrant) 



Mar.  U.  1911. 

15 
112.2 

59 

114.5 
250 
150 
100 
1.50 
150 
100 
160 

.30 
2.31 

.06 

.22 

.95 
2.49 

.04 
5.07 

.81 
1.24 

..54 

.017 

.266 

.011 

.031  ! 

.188 

.139  I 

.007  1 

.306^ 

.084 

.102 

.095  '■ 

Peas 

Corn 

Cream  of  wheat.... 
Egg 

Mashed  potato 

Cherries... 

Butter 

Cherry  juice 

Grape  juice  (c.  c). 
Carbonated  water 

(c.c.) 

Water  (C.C.) 

Sugar 

Orange 

Cream 

Bread 



TpUv  (currant) 

Bee'f.. 

1              1 

Peas 

Total 

Lima  beans.  ... 

3.380 

13.53 

1  351  ' 

Boiled  potato 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  4— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 

phor- 

tis. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Mar.  18, 1911. 

Cream  of  wheat.... 
Egg     

Grams. 

15 
109.5 

50 

145.5 
250 
150 
100 
150 
150 
160 
100 
250 

75 
400 

100 
1,500 
27.5 

Grams. 

0.30 

2.26 
.06 
.28 
.93 

2.40 
.01 

5.46 
.77 
.51 
.27 
.15 
.02 
.16 

Grams. 
0.017 
.259 
.011 
.039 
.188 
.136 
.006 
.306 
.080 
.095 
.032 
.031 
.008 
.027 

Gram. 

Mar.  21, 1911— Con. 

Boiled  potato 

Strawberries 

Strawberry  juice.. 
Grapej  uice(c.c.).. 
Carbonated  water 

(c.  c.) 

Water  (c.c.) 

Sugar 

Grams. 
160 
200 
150 
500 

100 
1,200 
20.8 

Grams. 

0.56 

.42 

.03 

.20 

Grams. 

0.112 

.058 

.010 

.034 

Gram. 

Butter  

Orange 

Cream      .  ........ 

Bread               

Jelly  (crab  apple).. 

Beef 

Total 

Mar.  22, 1911. 
Oatmeal 

Boiled  potato 

Rice,  steamed 

Pears 

3,520 

15.61 

1.372 

15 

107 
50 
100 
250 
150 
100 
150 
150 
100 
160 
250 
400 

100 
1, 200 
41.2 

.38 

2.20 

.06 

.20 

1.03 

2.57 

.01 

5.79 

.86 

.38 

.40 

.03 

.16 

.070 
.254 
.011 
.021 
.188 
.134 
.006 
.294 
.083 
.011 
.063 
.014 
.027 

Grape  juice  (c.c.).. 
Carbonated  water 

Eec; 

(c.c.) 

Water  (c.  c.) 

Butter 

Sliced  bananas 

Cream 

Bread 

Sugar         

Total 

3,730 

13.58 

1.235 

Jelly  (crab  apple).. 

Mar  19  1911 

15 
112.3 

50 

97.5 
125 
150 

100 
150 
150 
100 
160 
250 
400 

100 

1,800 

23 

.30 

2.31 

.06 

.19 

.48 
2.49 

.04 
5.66 
.81 
.19 
.59 
.95 
.16 

.017 
.266 
.011 
.026 
.094 
.135 

.007 
.305 
.080 
.049 
.116 
.179 
.027 

::;;::: 

Peas               . .  . 

Cream  of  wheat — 
Egg 

Sweet  potato 

Water  ice 

Butter 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Total 

Mar.  .■??,  1911. 

Cream  of  wheat 

Egg 

Orange 

Cream      

Bread 

Jelly  (raspberry 

and  currants 

Fowl 

3.320 

14.07 

L176 

Celery 

15 

106.5 
50 
140 
250 
150 
100 
150 
150 
100 
160 
250 
150 
400 

100 
100 
31.5 

.30 

2.19 

.06 

.27 

.90 

2.45 

.04 

5.93 

.74 

.26 

.64 

.28 

.09 

.16 

.017 
.253 
.011 
.038 
.177 
.139 
.015 
.344 
.075 
.026 
.115 
.044 
.021 
.027 

Boiled  potato 

Ice  cream 

Grape  juice  (c.  c). 
Carbonated  water 

Butter 

(cc) 

Orange 

Water  (c.  c.) 

Cream         

Sugar               . 

Bread            

^^^^{(^^P^> 

Total 

3.780 

14.23 

1.312 

Mar.  20,  1911. 
Oatmeal    

15 

109 
50 

120.5 
250 
150 

100 
150 
150 
100 
160 
250 
500 

100 

1,500 

23 

.38 
2.25 
.06 
.23 
.98 
2.54 

.04 
5.13 
.80 
.42 
.51 
2.05 
.20 

.070 
.258 
.011 
.033 
.190 
.135 

.007 
.315 
.079 
.064 
.078 
.316 
.034 



String  beans 

Boiled  potato 

Peaches 

Egg       

Peach  juice 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.  c). 

Butter 

- 

Orange 

Cream 

Bread 

Jelly     (raspberry 
and  currant) 

Total 

Mar.  21t,  1911. 
Oatmeal 

2,400 

14.31 

1.302 

Peas 

Beets 

15 

99 

50 
100 
250 
150 
100 
150 
150 
100 
160 
192 
150 
400 

100 
1,000 
23.5 

.38 

2.04 

.06 

.17 

.98 

2.39 

.04 

5.76 

.80 

.39 

.58 

.25 

.11 

.16 

.070 
.235 
.011 
.024 
.186 
.136 
.015 
.318 
.076 
.069 
.105 
.038 
.024 
.027 



Mashed  potato 

Ricepuddmg 

Grape  juice  (c.  c.) . 

Egg 

Butter 

Carbonated  water 
(c.c.) 

Sliced  bananas 

Water  (c.c.) 

Jelly  (grape) 

Lamb 

3,730 

15.59 

1.590 



Peas 

15 
107.3 

50 

112.8 
250 
150 
100 
150 
150 
100 

.30 
2.20 

.06 

.22 
1.03 
2.52 

.01 
5.90 

.89 
1.27 

.017 
.254 
.011 
.030 
.199 
.136 
.006 
.321 
.084 
.100 

Corn 

Mar.  M,  1911. 
Cream  of  wheat  . 

Mashed  potato 

Cherries 

Egg 

Cherry  juice 

Grape  juice  (c.  c.).. 
Carbonated  water 

(c.  c.) 

Water  (c.  c.) 

Sugar 

Butter 

Orange 

Cream 

Bread 

Jelly  (crab  apple). 

Total 

Peas 

3,190 

.  14. 11 

1.334    

Lima  beans 

TAYLOK  S   EXPERIMENTS. 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  4— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amoimt. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop. 
per. 

Mar.  25,  1911. 

Cream  of  wheat-... 
Eee  

Grams. 

15 
104.2 

50 

97 
250 
150 
100 
150 
150 
160 
100 
250 
150 
200 

50 
100 
28 

Grams. 

0.30 

2.14 
.06 
.19 
.98 

2.36 
.04 

5.97 
.80 
.50 
.34 
.15 
.05 
.08 

Grams. 

0.017 
.247 
.011 
.026 
.184 
.138 
.015 
.318 
.080 
.087 
.034 
.031 
.016 
.014 

Mar.  S8, 1911-Con. 
Gram.    , 

:  Strawberries 

... !  Strawberrv  iuice . . 

Grams. 
200 
150 

400 

75 
800 
25.5 

Grams. 

0.28 

.03 

.16 

Grams. 

0.058 

.010 

.027 

Gram. 

Butter...        

Grape  juice  (c.  c.).. 
Carbonated  water 

(c.  c.) 

Water  (c.c.) 

Sugar 

Cream 

* 

Jelly  (grape) 

Total 

Mar.  S9,  1911. 
Oatmeal 

Peas                  

2,980 

15.13 

1.325 

Boiled  potato 

Rice,  steamed 

Pears 

15 
111.5 

50 
100 
250 
150 
100 
150 
150 
100 
160 
250 
400 

100 
100 
32 

.38 
2.30 

.06 

.23 
1.03 
2.58 

.01 

.39 
.35 
.03 
.16 

.070 
.264 

Pear  juice 

Grape  juice  (c.c.)  . 
Carbonated  water 

Egg 

* 

Butter 

.011           .  . 

(c.c.) 

Sliced  bananas 

.021  1 

Water  (C.C.) 

Sugar 

.192 

Bread 

.139 
.006 
.321 
.081 
.013 
.060 
.014 
.027 

Jell%^  (quince) 

Fowl 

Total 

2,100 

13.96 

1.218 

Mar.  26,  1911. 

15 
106.5 

50 

95.5 
125 
150 
100 
150 
150 
100 
160 
250 
400 

100 

1,500 

25 

.30 

2.19 

.06 

.18 

.49 

2.42 

.04 

5.46 

!21 
.66 
.95 
.16 

.017 
.253 
.011 
.026 
.093 
.143 
.015 
.311 
.083 
.046 
.081 
.175 
.027 

:;::::: 

Cream  of  wheat 

Sweet  potato 

Egg 

Grape  juice  (c.  c.) . 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Butter 

Orange 

Cream 

Bread 

Jelly  (grape) 

Fowl 

Total 

Mar.  SO,  1911. 

Cream  of  wheat-... 
Egg 

2,220 

14.03 

1.219  1 

Peas 

Celerv 

15 

96.2 

50 

85 
250 
150 

100 
150 
150 
100 
160 
250 
100 
400 

100 
1,000 
21.5 

.30 
1.98 
.06 
.16 
.93 
2.40 

.04 
5.45 
.83 
.27 
.46 
.28 
.06 
.16 

.017 
.228 
.011 
.023 
.190 
.131 

.007 
.363 
.084 
.027 
.110 
.044 
.014 
.027 

Boile<i  potato 

Ice  cream. 

Grapejuice(c.  c). . 
Carbonated  water 

'  ' 

Bu»^ter 

(c.c) 

Water  (c.c).  ... 

Cream      

Sugar    

Bread 

Jellv  (currant  and 

raspberry) 

Veal 

..... 

Total 

3,450 

13.89 

1.281 

Mar.  rr,  1911. 

15 
100 

50 
102 
250 
150 

100 
150 
150 
100 
160 
250 
600 

150 

1,500 

40 

.38 
2.06 
.06 
.19 
.98 
2.45 

.04 
5.67 
.84 
.36 
.51 
1.58 
.24 

.070 
.237 
.011 
.028 
.190 
.139 

.007 
.321 
.083 
.0.54 
.105 
.260 
.041 

1 

1 

1 

Peas 

Oatmeal. 

String  beans 

Boiled  potato 

Peaches 

....... 

Orange 

Cream           .  . 

Peach  juice  

Grape  juice  (c.c.).. 

Carbonated  water 

(c.  c. ) 

Bread 

Jellv  (currant  and 

raspberry) 

Lamb 

Water  (c.c.) 

Sugar 

Peas... 

Total 

Mar.  SI,  1911. 

3,180 

13.38 

1.276 

Beets 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.  e.) . 

Carbonated  water 

(c.c.) 

15 

95.7 

50 

67 
250 
150 
100 
150 
1.50 
100 
ICO 
179 
100 
400 

100 

1,200 

26 

.38 

1.97 

.06 

.13 

.90 

2.34 

.04 

5.42 

.80 

.36 

.45 

.24 

.07 

.16 

.070 
.227 

Eee 



Water  (c.c.) 

Orange 

.018  1 

Cream 

.194  1 

Total.. 

3,870 

15.36 

1.546 

Bread     . 

.140 

Jelly  (grape) 

Lamb 

.015  1 

Mar.  S8,  1911. 

15 
100 

50 
107.5 
250 
150 

100 
150 
150 
100 
160 

.30 
2.06 
.06 
.21 
.95 
2.52 

.04 
5.91 

.84 
1.29 

.48 

.017 
.237 
.011 
.029 
.188 
.143 

.007 
.318 
.086 
.093 
.101 

.315  1 

Peas 

.080  1 

Cream  of  wheat.... 

i 

Com... 

.066  1 

Mashed  potato 

Cherries 

.096    

035  ' 

Butter 

Orange 

Cherry  juice 

Grape  juice  (c.  c.).. 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

Cream... 

1 

.027 

Bread     . 



Jellv  (currant  and 

raspberry) 

Beef.  ....  

Peas 

Total 

.  •. 

Lima  beans 

Boiled  potato 

3,290 

13.32 

1.310  ! 

64 


COPPEE  AND   THE   HEALTH   OF   MAJN", 


Chart  I. — Diet — Continued. 
SUBJECT  No.  4— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amoimt. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Apr.  1,  191L 

Cream  of  wheat.... 
Egg 

Grams. 

15 
104.2 

50 
100 
250 
150 
100 
150 
150 
160 
100 
250 
100 
600 

125 
23.5 

Grams. 

0.30 

2.15 
.06 
.17 
.95 

2.22 
.01 

5.93 
.81 
.56 
.28 
.15 
.03 
.24 

Grams. 
0.017 
.247 
.011 
.033 
.184 
.127 
.006 
.321 
.083 
.073 
.020 
.031 
.010 
.041 

Gram. 

Apr.  4, 1911— Con. 

Strawberry  juice... 
Grape  juice  (c.c.) .. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Grams. 
100 
600 

100 
1,000 
23.5 

Grams. 

0.02 

.24 

Grams. 

0.007 

.041 

Gram. 

Butter 



Sliced  bananas 

Cream 

Bread 

Jelly  (quince) 

Total 

Apr.  5,  1911. 
Oatmeal 

Beef 

3,370 

15.54 

1.364 

Peas 

Boiled  potato 

Rice,  steamed 

Pears 

15 
112 

50 
100 
250 
150 

100 
150 
150 
100 
160 
250 
400 

75 

1,200 

23 

.38 

2.31 

.06 

.19 

.88 
2.48 

.04 
5.69 
.81 
.37 
.27 
.03 
.16 

.070 
.265 
.011 
.026 
.188 
.134 

.007 
.324 
.086 
.011 
.069 
.014 
.027 

Pear  juice 

Egg 

Grape  juice  (c.c.).. 

Butter 

....... 

Carbonated  water 
Cc.c.) 

Sliced  bananas 

Sugar 

Bread 

Total 

2,430 

13.86 

1.204 

Jelly  (currant  and 
raspberry) 

Apr.  2,  1911. 

15 
102.5 

50 
101 
125 
150 
100 
150 
150 
100 
160 
250 
400 

100 

1,200 

25 

.30 

2.11 

.06 

.19 

.48 

2.34 

.01 

5.64 

.83 

.17 

.51 

.90 

.16 

.017 
.243 
.011 
.027 
.095 
.135 
.006 
.302 
.088 
.031 
.108 
.179 
.027 

Peas 

Cream  of  wheat 

Egg 

Sweet  potato 

Wafpr  ipp 

Butter 

Grape  juice  (c.  c.).. 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

... 

Orange 

Cream 

Bread 

Jelly  (crab  apple).. 

Fowl 

Total 

Apr.  6,  1911. 

Cream  of  wheat — 
Egs^ 

Peas 

3,290 

13.67 

1.232 

Celery 

Boiled  potato 

Ice  cream  . 

15 

93.5 

50 

78.5 
250 
1.50 
100 
150 
150 
100 
160 
250 
100 
500 

100 

1,500 

18 

.30 
1.93 

.06 
.15 
.95 

2.25 
.01 

5.51 
.81 
.27 
.59 
.28 
.06 
.20 

.017 
.222 
.011 
.021 
.188 
.136 
.006 
.344 
.089 
.025 
.057 
.044 
.014 
.034 

Grape  jaic8(c.  c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Cream  

3,180 

13.70 

1.269 

Bread            

Total 

Jelly  (quince) 

Veal 

15 

102 
50 
107 
250 
150 
100 
150 
150 
100 
160 
250 
600 

200 

1,000 

16 

.38 

2.10 
.06 
.20 
.98 

2.39 
.04 

6.06 
.81 
.23 
.46 

1.63 
.24 

.070 
.242 
.011 
.029 
.  186 
.130 
.015 
.347 
.079 
.043 
.094 
.271 
.041 

Apr.  3,  1911. 

Peas 

Oatmeal 

String  beans 

Boiled  potato 

Egg 

Butter 

Peach  juice 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

Orange 

Cream 

Bread 

Jelly  (grape) 

Lamb 

Peas 

Total 

Apr.  7,  1911. 

Beets 

3,770 

13.37 

1.218 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.c.).. 

15 
91 
50 
100 
250 
150 
100 
150 
150 
100 
160 
187 
100 
600 

100 

1,200 

18 

.38 
L87 
.06 
.24 
.88 
2.60 
.01 
5.40 
.89 
.35 
.48 
.24 
.07 
.24 

.070 
.216 
.011 
.029 
.190 
.142 
.006 
.318 
.0.88 
.070 
.102 
.037 
.016 
.041 

(c.  c.) 

Eg!,' 

Water  (c.c.) 

Butter 

Sliced  bananas 

Cream 

Total 

3,400 

15.58 

1.564 

Bread 

Jelly  (quince) 

Apr.  It,  1911. 

15 
107.5 

50 

107.8 
250 
150 
100 
150 
150 
100 
160 
200 

.30 
2.21 

.06 
.21 
.98 

2.46 
.01 

6.11 
.80 

1.37 
.45 
.32 

.017 
.255 
.011 
.029 

.188 
.139 
.006 
.321 
.086 
.110 
.096 
.058 

Peas 

Corn 

Egg           .... 

Mashed  Potato 

Cherries 

Butter       ..   .. 

Orange 

Cherrv  juice 

Grape  juice  (c  c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Total 

Cream 

Bread 

Jelly  (quince) 

Beef 

Peas 

Lima  beans 

Boiled  potato 

Strawberries 

3,520 

r: :- 

13.71 

1.3.T> 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  4— Continued. 


Food. 

Amount 

Nitro- 
gen. 

Phos- 
phor- 
US. 

1    Cop- 
per. 

Food. 

Amoxmt. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Apr.  8.  1911. 
Cream  of  wheat.... 

Grams. 

15 

92 

50 
101 
250 
150 
100 
150 
150 
160 
100 
250 
100 
400 

75 
1,200 
24.5 

Grams. 

0.30 

1.90 
.06 
.19 
.95 

2.37 
.01 

5.85 
.83 
.53 
.41 
.15 
.03 
.16 

Grams 
0.017 
.218 
.011 
.027 
.186 
.134 
.006 
.321 
.0S9 
.113 
.032 
.031 
.010 
.027 

Gram. 

Apr.n,1911^Con. 

Strawberrie.s 

Strawberry  juice... 
Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Grams. 
200 
100 
600 

100 

1,000 

21 

Grams. 

0.34 

.02 

.24 

Grams. 

0.  a5S 

.007 

.041 

Gram. 

But  er       

Oransre                   .. 

Bread 

Jellv  (crab  apple).. 

TJppV 

Total 

Apr.  IS,  1911. 

Peas 

3.320 

15.05 

1.360 

Boiled  potato 

Eic-e,  steamed 

Pears 

15 

94.5 

50 
100 
250 
150 
100 
150 
150 
100 
160 
250 
400 

75 

1,000 

20 

.38 

1.95 

.06 

.18 

.95 

2.34 

.01 

5.51 

.90 

.41 

.26 

.03 

.24 

.070 
.224 
.011 
.039 
.192 
.143 
.006 
.311 
.088 
.014 
.082 
.014 
.027 

Grape  juice  (c.c.).. 

Egg   

Butter 

(C  c.)             

Sliced  bananas 

Water  (c.  c.) 

Sugar 

Bread 

I  ■ 

Jelly  (crab  apple).. 
Fowl 

Total 

3,370 

13.74 

1.222    

Apr.  9,  1911. 

15 
108.5 

50 
102 
125 
150 
100 
150 
150 
100 
160 
250 
700 

100 
1,200 
14.5 

.30 

2.24 

.06 

.19 

.50 

2.46 

.04 

5.32 

.93 

.12 

.38 

.93 

.28 

.017 
.257 
.011 
.028 
.095 
.136 
.007 
.312 
.088 
.036 
.102 
.181 
.048 

Hominy 

Cream  of  wheat 

Sweet  potato 

Water  ice 

Egg 

Grape  juice  (CO.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar           ...  . 

Butter 

Orange 

Cream 

Bread 

Jellv  (currant) 

Fowl 

Total 

Apr.  IS,  1911. 

Cream  of  wheat 

Egg 

2.920 

13.22 

L221 

Peas 

Celery 

15 
106 

50 
122 
2.50 
1.50 
100 
150 
1.50 
100 
160 
250 
100 
400 

100 

1,100 

19 

.30 

2.18 

.06 

.23 

.93 

2.52 

.04 

5.72 

.84 

.27 

.37 

.28 

.06 

.16 

.017 
.251 
.Oil 
.033 
.190 
.138 
.015 
..341 
.092 
.026 
.080 
.044 
.014 
.027 

Boiled  potato 

Ice  cream 

Grape  juic-e  Cc.  c.).. 

Carbonated  water 

Butter 

(c.  c.)  

Water  (c.  c.) 

Cream 

Sugar 

Bread 

JeUy  (grape) 

Veal 

Total 

3,4S0 

13.75 

1.318 



.     Apr.  10, 1911. 
Oatmeal 

15 
117 

50 

101.5 
250 
1-50 
100 
150 
l.=)0 
100 
160 
250 
600 

.125 

1.300 

22 

.38 

2.41 
.06 
.19 
.93 

2.22 
.04 

5.60 
.80 
..33 
.53 

1.50 
.24 

.070 
.277 
.011 
.027 
.179 
.1.31 
.007 
.321 
.092 
.045 
.0^36 
.26.- 
.041 

::::::: 

String  beans 

Boiled  potato 

Egg 

Peach  juice 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Butter 

Orange 

Cream 

Bread 

Jeilv  (currant) 

Lamb 

Total 

Apr.  14, 1911. 
Oatmeal 

Peas 

3.320 

13.96 

1.279 

Beets 

>'asbed  potato 

Rice  pudding 

firape  juice  (c.c.).. 

15 
97 
50 
100 
2.50 
150 
100 
150 
150 
100 
160 
178 
100 
650 

125 

1.400 

27 

.38 

2.00 

.06 

.19 

LOS 

2.45 

.01 

5.00 

.81 

.40 

.50 

.24 

.07 

.26 

.070 
.230 
.011 
.028 
.199 
.140 
.006 
.311 
.0S9 
.065 
.094 
.035 
.016 
.044 

Ca-bonated  water 

Egg 

(c.c.) 

Butter 

AA'ater  (c.c.) 

Sliced  bananas 

Sugar 

Total ..i 

3.640 

15.23 

1.564  ! 

Jellv  (crab  apple).. 

Apr.  11,  1911. 

15 
10-3. 3 

.30 
121 
2=0 
1.50 
100 
l.:C 
l.=0 
•00 
■rs) 

.30 
2.17 

.06 

.23 

.95 
2.46 

.04 
5.55  i 

.81  1 
1.27  1 

.61   ! 

.017 
.2.50 
.011 
.033 
.184 
.143 
.015 
.315 
.0^9 
.102 
095 

Peas 

Corn 

Cream  of  wheat 

Egg 

Mashed  potato 

Cherries 

Butter 

Cherrv  juice 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Orange  . 

Cream ; 

Bread 

Jellv  Cgrape) 

Beef ' 

Peas 

Total 

Lima  beans  .....'.'. 
Boiled  potato 

3.800 

13.45 

1.338 

62717'— 13- 
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Chart  I. — Diet — Continued. 

SUBJECT  No.  4— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amoimt. 

Nitro- 
gen. 

Phos- 
phor- 
US. 

Cop- 
per. 

Apr.  15,  1911. 

Crt'arn  of  wheat 

Egg 

Grams. 

15 
103 

50 

104.5 
250 
150 
100 
150 
150 
160 
100 
250 
100 
500 

125 
100 
25.  5 

Grams. 

0.30 

2.12 
.06 
.20 
.98 

2.46 
.04 

6.00 
.84 
.46 
.36 
.15 
.03 
.20 

Grams. 
0.017 
.244 
.011 
.028 
.190 
.143 
.015 
.335 
.092 
.094 
.027 
.031 
.010 
.034 

Gram. 

Apr.  18,  1911— Con. 

Strawberries 

Strawberry  juice... 
Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

Sugar 

Grams. 
200 
100 
700 

200 
1,000 
20.5 

Grams. 

0.42 

.02 

.28 

! 

Grams.  Gram. 

0.058    

007 

Butter 

048  '     . 

Cream 

Bread 

1 

JellT  (grape) 

Beef 

Total 

Apr.  19,  1911. 
Oatmeal 

Peas                  .  ... 

3,590 

15.40 

1  387 

Boiled  potato 

Kiee,  steamed 

Pears 

15 
107.5 

50 
100 
250 
150 
100 
150 
150 
100 
160 
250 
800 

250 

1,500 

36 

.38 

2.21 

.06 

.17 

.98 

2.36 

.04 

5.37 

.74 

.43 

.35 

.03 

.32 

i 

Pear  juice 

070  ; 

Grape  juice  fee.).. 
Carbcnated  water 

Egg  

255 

Butter 

on 

(c.c.) 

Water  (c.c.) 

Sugar 

Sliced  bananas 

Cream 

028 

194  1 

Bread 

134  ! 

Jelly  (currant) 

Fowl 

.007 
.321 
.085 
.013 
.096 
.014 
.054 

Total 

2,430 

14.20 

1.271 

Peas 

Apr.  16,  1911. 
Cream  of  wheat 

15 
107.5 

50 
120 
125 
150 
100 
150 
150 
100 
160 
250 
400 

100 
1,000 
24.5 

.30 

2.21 
.06 
.23 
.44 

2.42 
.04 

5.55 
.76 
.15 
..38 

1.01 
.16 

.017 

.255 
.011 
.0.32 
.095 
.147 
.015 
..318 
.030 
.031 
.Oil 
.185 
.027 

Hominy 

Sweet  potato 

W^ater  ice 

Egg 

Grape  juice  (c.  c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Butter 

" 

Jelly  (grape) 

Fowl 

Total 

Apr.  20,  1911. 

Cream  of  wheat 

Egg            

4.170 

13.44 

1.282 

Peas 

Celery 

15 
101 
50 
89 
250 
150 
100 
150 
150 
100 
160 
250 
100 
500 

100 

700 
17 

.30 

2.08 
.06 
.17 
.90 

2.31 
.04 

5.31 
.83 
..30 
..38 
.28 
.06 
.20 

.017 
.239 
.011 
.024 
.181 
.140 
.015 
.3(iO 
.090 
.0.34 
.098 
.044 
.014 
.034 

Boiled  potato 

Ice  cream 

Grape  juice  (c.c.).. 
Carbonated  water 

Butter       

(c.c.) 

Water  (c.c.) 

Sugar 

Orange        ........ 

Cream         ....... 

Bread 

.Telly  (grape) 

Veal 

Total 

3,000 

13.71 

1.294 

Apr.  17,  1911. 

15 
101 

50 
127 
250 
150 
100 
150 
150 

60 
160 
250 
800 

200 
700 
23.5 

..38 

2.08 
.06 
.24 
.9.5 

2.  .33 
.01 

6.11 
.78 
.18 
.59 

1.38 
.32 

.070 
.239 
.011 
.034 
.188 
.138 
.006 
.354 
.093 
.040 
.116 
.275 
.054 

String  beans 

Boile.i  potato 

Egg 

Peach  juice 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar           ........ 

Butter 

Orange 

Cream. 

Bread. 

Jelly  (crab  apple).. 

Total 

Apr.  21,  1911. 

Peas 

2.980 

13.22 

1.301 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.c). 

15 
102 

50 
100 
250 
150 
100 
150 
150 
100 
160 
178 
100 
600 

150 

1,200 
17 

.38 

2.10 

.06 

.20 

.85 

2.37 

.04 

5.28 
.78 
.40 
.42 
.24 
.07 
.24 

.070 
.242 
.011 
.022 
.184 
.144 
.015 
.335 
.096 
.071 
.090 
.035 
.016 
.041 

Egg 

(c.c.) 

Water  (c.c.) 

Butter 

Slice  1  bananas 

\ 

Bread 

Total 

3,290 

15.41 

1.618 

Jelly  (grape) 

Lamb 

Apr.  18,1911. 

15 
112.5 

50 
130 
250 
150 
100 
150 
150 
100 
160 

.30 
2.32 

.06 

.25 

.93 
2.43 

.04 
5.48 

.93 
1.32 

.62 

.0.7 

.267 
.011 
.035 
.190 
.144 
.007 
.321 
.093 
.113 

..v.... 

Peas           

Corn              

Cream  of  wheat.... 
Egg 

Mashed  potato 

Cherries             



Butter 

Cherry  juice 

Grape  juice (c.  c.).. 
Carbonated  water 

(c.e.) 

Water  (c.  c.) 

Sugar              ..... 

Orange 

Bread 

Jelly  (currant) 

Beef 

Tota*  

Lima  beans 

Boiled  potato 

3,570 

13.13 

1.372 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  4— Ck)ntmued. 


Food- 

Amount 

Nitro- 
gen. 

Phos- 
phor- 
vis. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
vis. 

Cop- 
per. 

Apr.  gg,  1911. 
Cream  of  wheat.... 

Grams. 

15 

102 

50 

113.5 
250 
150 
100 
150 
1.50 
160 
100 
250 
100 
600 

100 

1.000 

13 

Grams. 

0.30 

2.10 
.06 
.22 
.83 

2.40 
.04 

5.84 
.78 
.40 
.34 
.15 
.03 
.24 

Grams. 
0.017 
.242 
.011 
.031 
.184 
.143 
.007 
.315 
.081 
.096 
.0.30 
.031 
.010 
.041 

Gram. 

Apr.  85, 1911-Con. 

Boiled  potato 

Strawberries 

Strawberry  juice... 
Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Grams. 
160 
200 
100 
750 

200 

1,500 

17 

Grams. 

0.46 

.42 

.02 

.30 

Grams. 

0.101 

.058 

.007 

.051 

Gram. 

Orange       ........ 

Cream                  . .  • 

Bread 

Jelly  (currant) 

Beef 

Total 

Apr.  20,  1911. 
Oatmeal 

Boiled  potato 

Rice,  steamed 

Pears         

4,100 

14.86 

1.  .391 

15 
106. 5 

50 
100 
250 
150 
100 
1.50 
1.50 
100 
160 
250 
600 

125 

1,500 

24 

.38 

2.19 

.06 

.19 

.90 

2.27 

.04 

5.48 

.80 

.38 

.48 

.03 

.24 

.070 
.252 
.011 
.034 
.192 
.140 
.015 
.324 
.093 
.014 
.091 
.014 
.041 

Pear  juice            ... 

Grape  juice  (c.c.).. 

riarHnnatPfJ    'water 

Egg 

(CO.) 

Water  (c.c.) 

Butter 

Sliced  bananas 

Cream 

Total 

3.400 

13.73 

1.239 



Jelly  (grape) 

Fowl 

Apr.  iS,  1911. 

15 
102.5 

50 

90 
125 
150 
100 
150 
1.50 
100 
160 
250 
400 

100 

1500 

16 

.30 

2.11 

.06 

.17 

.45 

2.37 

.01 

5.39 

.83 

.15 

.45 

.90 

.16 

.017 
.243 
.011 
.  024 
.092 
.1.38 
.006 
.311 
.087 
.028 
.080 
.175 
.027 

Peas 

Hominy 

Cream  of  wheat — 
Egg 

Sweet  potato 

Water  ice 

Butter       

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Orange               ... 

Bread          

Jelly  (quince) 

Total 

Apr.  21, 1911. 

Cream  of  wheat 

Egg 

Pea.s                   .  . 

3,830 

13.52 

1.291 

Celery 

Boiled  potato 

15 
103.5 

50 

121.5 
250 
150 
100 
150 
1.50 
100 
160 
250 
100 
600 
1,200 

18.5 

.30 

2.13 

.06 

.23 

.93 

2.33 

.01 

5.57 

.80 

,30 

.42 

.28 

.06 

.24 

.017 
.245 
.011 
.033 
.190 
.148 
.006 
.354 
.092 
.031 
.087 
.044 
.014 
.041 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Butter 

Water  (c.  c.) 

Sugar 

Oranee  .     ... 

....... 

Cream 

Bread 

Total 

3.460 

13.3.5 

1.2.39 

Jelly  (quince) 

Apr.  g4,  1911. 

15 
117.5 

50 
113 
250 
150 
100 
150 
150 
100 
160 
2.50 
600 

-   12.5 

1,200 

20 

..38 

2.42 
.06 
.22 
.95 

2.16 
.04 

5.27 
.78 
.19 
.48 

1.55 
.24 

.070 
.279 
.011 
.031 
.192 
.142 
.007 
..324 
.089 
.061 
.092 
.262 
.041 

Peas 

String  beans 

Boiled  potato 

Peaches 

Peach  juice 

Grape  juice  (c.  c.).. 
Vv'ater  (c.c.) 

Eee               

Butter 

Orange     

Cream 

Bread 

* 

' 

Jelly  (currant) 

Lamb 

Total 

Apr.  28,  1911. 
Oatmeal 

3,520 

13.66 

1.313 

Peas 

Beets 

15 
108 

50 
100 
250 
150 
100 
150 
150 
100 
160 
181 
100 
400 

50 

1,000 

20 

.38 

2.22 

.06 

.22 

.98 

2.40 

.01 

5.61 

.86 

.43 

.53 

.24 

.07 

.24 

.070 
.256 
.011 
.026 
.199 
.145 
.006 
.324 
.090 
.070 
.096 
.036 
.016 
.027 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.  c.).. 
Carbonated  water 

Egg 

Butter     .... 

(c.c.) 

Sliced  bananas 

Cream 

Water  (c.c.) 

Sugar 

Bread 

Jelly  (quince) 

Lamb 

Total 

3.550 

14.74 

1.601 

Peas 

Apr.  g5,  1911. 

15 
108.5 

50 

95 
250 
150 
100 
150 
1.50 
100 

.30 

2.24 
.06 
.18 
.93 

2.46 
.01 

5.33 
.87 

1.28 

.017 
.257 
.011 
.020 
.186 
.145 
.006 
.  329 
.0&5 
.112 

Com 

Cream  o''  wheat 

Mashed  potato 

Cherries 

Egg 

Cherry  juice 

Grape  juice  (c.  c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Butter 

Orange 

Crftfim 

Bread 

Jelly  (crab  apple).. 

Beef 

Total 

Peas 

3,080 

14.25 

1.372 

Lima  beans 

_^^ 
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Chart  I. — Diet — Continued. 

SUBJECT  No.  4— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Apr.  29, 1911. 

Cream  of  wheat 

Egg                    .  .. 

Grams. 
15 

112.5 
50 

119 

250 

150 

100 

150 

1.50 

160 

100 

250 

100 
1,000 

250 

1,000 

21 

Grams. 

0.30 

2.32 
.06 
.23 
.93 

2.45 
.01 

5.78 
.83 
.42 
.32 
.15 
.03 
.40 

Grams. 
0. 017 
.267 
.011 
.032 
.186 
.144 
.006 
.311 
.093 
.091 
.025 
.031 
.010 
.068 

Gram. 

May  2,  1911 -Con. 

Boiled  potato 

Strawberries 

Strawberry  juice... 
Grapejuice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Grams. 
160 
200 
100 
400 

75 
750 
19 

Grams. 

0.42 

.30 

.02 

.16 

Grams. 

0.090 

.058 

.007 

.027 

Gram. 

Better            

Orange        

Cream             .  . 

Bread 

Jelly  (quince) 

Beef 

Peas 

Total 

May  3,  1911. 
Oatmeal    

Boiled  potato 

Rice,  steamed 

Pears 

2,870 

14.56 

1.348 

15 
103.5 

50 
100 
250 
100 
100 
150 
150 
150 
160 
150 
400 

100 

1,000 

19 

.38 

2.13 

.06 

.19 

.95 

1.70 

.01 

6.43 

.80 

.44 

.29 

.02 

.16 

.070 
.245 
.011 
.039 
.190 
.094 
.006 
.324 
.094 
.043 
.067 
.008 
.027 

Pear  juice 

Grape  juice  (c.  c.).. 
Carbonated  water 

Egg 

(CO.) 

Water  (c.c.) 

Suffar 

Butter 

Sliced  bananas 

Cream 

Total 

3,930 

14.23 

1,292 

Jelly  (crab  apple).. 

Apr.  30,  1911. 

Cream  of  wheat 

Egg .~ 

15 
109.5 

50 
120 
125 
150 
100 
150 
150 
100 
160 
250 
600 

100 

1,200 

33 

.30 

2.26 

.06 

.23 

.48 

2.43 

.01 

5.58 

.78 

.12 

.53 

.93 

.24 

.017 
.260 
.Oil 
.032 
.096 
.143 
.006 
.318 
.081 
.  027 
.092 
.175 
.041 





Peas 

String  beans 

Sweet  potato 

Butter    

Grapejuice  (c.  c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Orange     

Cream         

Bread 

" 

Jelly  (ciuince) 

Fowl 

Total 

May  .'i.  1911. 

Cream  of  wheat.... 

E<^<^ 

Peas 

3,000 

12.56 

1.218 

Celerv 

Boiled  potato 

15 
101 

50 
l(i9 
250 
100 
100 
1.50 
1.50 
1.50 
160 
200 
600 

100 

1,200 

20 

.30 

2.08 
.06 
.32 
.95 

1.48 
.04 

5.58 
.78 
.47 
.43 
.22 
.24 

.017 

.239 
.011 
.  046 
.181 
.091 
.007 
.  3o3 
.  093 
.043 
.088 
.035 
.041 

Grapejuice  (c.  c.).. 

Carbonated  water 

(c.  c.) 

But  tor 

Ori^ige 

Cr 'im 

Broad 

Water  (c.  c.) 

Sugar 

i 

Total 

3,410 

13.95 

1.299 

Jolly  (currant) 

Veal 

May  1, 1911. 
Oatmeal 

15 
106 

50 
138 
250 
150 
100 
150 
150 
100 
160 
250 
400 

75 

1,000 

19 

.38 

2.18 
.06 
.27 
.93 

2.30 
.04 

5.40 
.80 
.28 
.50 

1.93 
.16 

.070 
.251 
.011 
.037 
.194 
.148 
.007 
.  335 
.088 
.052 
.090 
.275 
.027 

::::::: 

Peas 

String  beans 

Boiled  potato 



Egg 

Grar--' juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Butter 

Orange 

Bread 

Jelly  (currant) 

Total 

May  5,  1911. 
Oatmeal 

3,520 

12.95 

1.255 

Peas 

Beets 

15 

99 
50 
100 
250 
100 
100 
150 
150 
1.50 
160 
200 
100 
600 

150 

1,500 

20 

.38 
2.04 
.06 
.20 
1.00 
1.76 
.04 
5.43 
.81 
.42 
.53 
.22 
.06 
.24 

.070 
.235 
.011 

.028 
.190 
.094 
.007 
.3.38 
.092 
-.045 
.092 
.035 
.014 
.041 

■-..... 

Mashed  potato 

Rice  pudding 

Grapejuice  (c.c.).. 
Carbonated  water 

Egg     

Butter 

(c.c.) 

Sliced  bananas 

Water  (c.c.) 

Bread 

.Telly  (currant) 

Total 

3,110 

15.23 

1.585 



Peas 

May  2, 1911. 

15 
109 
50 
96 
250 
150 
100 
150 
150 
100 

.30 

2.25 

.06 

.18 

1.08 

2.43 

.04 

5.52 

.81 

.99 

.017 
.258 
.011 
.026 
.201 
.145 
.015 
.315 
.090 
.088 



String  beans 

Potato 

Cream  of  wheat 

Peaches  

Ifc.::::::::;::: 

Orange 

Peach  juice 

Grapejuice (c.  c.).. 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

Sugar 

Cream              , 

Bread 

Jelly  (grape) 

Total 

Peas 

3,890 

13.19 

1.292 

Lima  beans 
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Chart  I. — Diet — Continued. 


SUBJECT  No.  4— Continued. 


Food. 


May  6.  1911. 

Cream  of  wheat... 

Eg? 

Butter 

Orange 

Cream 

Bread 

Jellv  (grape) 

Beef 

Peas 

String  beans 

BoUed  potato 

Pears 

Pear  juice 

Grape  juice  (c.c). 
Carbonated  water 

(c.  c.) 

Water  (c.c.) 

Sugar 

Total 

May  7,  1911. 

Cream  of  wheat  .. 

Egg 

Butter 

Orange 

Cream 

Bread 

JeUv  (grape) 

Fowl 

Peas 

String  beans 

Boiled  potato 

Icecream 

Grape  juice(c.  c). 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Total 

May  8,  1911. 

Oatmeal 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  (grape) 

Lamb 

Peas 

String  beans 

Mashed  potato  — 

Rice  pudding 

Grape  juice  (c.  c). 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Total 

May  9,  1911. 

Cream  of  wheat... 

Egg 

Butter.. 

Orange 

Cream 

Bread 

Jelly  (currant) 

Beef 

Peas 

String  beans 

Boiled  j)ota  to 


Nitro-,P?^-;    Cop- 


gen. 


Grams. 
lo 
103 
50 
137 
250 
100 
100 
150 
150 
150 
IfiO 
200 
100 
700 

150 

1.100 

20 


phor- 
us. 


per. 


Grams.'Grams.  Gram. 

0.30  I  0.017 


2.12 
.06 
.26 

1.05 

1.66 
.Oi 

5.73 
.74 
.42 
.62 
.12 
.03 
.28 


.244 
.011 
.037 
.201 
.090 
.015 
.324 
.088 
.050 
.108 
.025 
.010 
.018 


3,640.        13.43     1.268  I. 


15 

104 
50 
105 
125 
100 
100 
1.50 
150 
150 
160 
200 
400 

75 

1.200 

21 


.30 

.017 

2.14 

.246 

.Oii 

.011 

.20 

.028 

.50 

.100 

1.67 

.088 

.04 

.015 

6.05 

.321 

.41 

.48 
.68 
.16 


.090 
.050 
.102 
.134 
.027 


3,110 

13.  47 

1.229 

15 

.38 

.070 

105 

2.16 

.249 

50 

.06 

.011 

140 

.27 

.038 

2.50 

.93 

.184 

100 

1.64 

.100 

100 

.04 

.015 

150 

5.57 

.318 

150 
150 
160 
200 
400 

100 

1,300 

24 


.44 
.48 
1.30 
.16 


.054 
.103 
.215 
.027 


3.390   i  14.21  1.474 


15 

.30 

.017 

110.5 

2.28 

.262 

50 

.06 

.011 

89 

.17 

.024 

250 

.93 

.188 

100 

1.62 

.100 

100 

.04 

.007 

150 

5.93 

.315 

150 

.76 

.093 

150 

.75 

.047 

160 

.50  i 

.113 

Food. 


May  9, 1911— Con. 


I   Strawberries 

I  Strawberry  juice... 

Grape  juice  (c.c.).. 
I  Carbonated  water 

(c.c.) 

!  ^  ater  (c.  c.) 

Sugar 


Total. 


^fay  10.  1911. 


Oatmeal 

Egg 

Butter 

Sliced  bananas 

Cream 

Bread 

Jolly  (currant) 

Fowl 

Peas 

String  beans 

Sweet  potato 

Water  ice 

Grape  juice  (c.  c.).. 
Carbonated  water 

(c.c; 

Water  (c.c.) 

Sugar 


Total - 


May  11,  1911. 

Cream  of  wheat 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  (crab  apple).. 

Veal 

Peas 

String  beans 

Boiled  potato 

Peaches 

Peach  juice 

Grape  juice  (c.c)... 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

Sugar 


Nitro- 
gen. 


Grams.   Grams. 


150 
100 
800 

100 

,000 

21 


3,500 


13.95 


Phos- 
phor- 
us. 


Cop- 
per. 


Grams. 

0.044 

.007 

.054 


Gram. 


1.282 


15 
114.5 

50 
100 
250 
100 
100 
150 
150 
150 
160 
200 
400 

100 
1,200 
19   I 


3,260      I  13.00     1.255 


,070 
,271 

Oil 
,026 

194 
,098 
.007 
.311 
.093 
.048 
.088 

Oil 
,027 


15 
105.5 

50 
111 
250 
100 
100 
150 
150 
150 
160 
200 
100 
450 

2.50 

1,200 

20 


.30 

2.17 

.06 

.21 

.93 

1.59 

.01 

5.93 

.81 

.44 

.50 

.22 

.06 

.10 


.017 
,250 
■  Oil 
,030 
,190 
,096 
.006 
,3.54 
,092 
,046 
,091 
,035 
,014 
.030 


Total. 


May  12,  1911. 


Oatmeal 

Egg 

Butter 

Sliced  bananas 

Cream 

Bread 

Jelh'  (quinc-e) 

Larhb 

Peas 

String  beans 

Mashed  potato 

Peaches 

Peach  juice  . 

Grape  juice  (c.  c.).. 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

Sugar 


Total 4,200 


3.560      I  13.33 


262 


15 
104 

50 
100 
250 
100 
100 
150 
150 
150 
160 
200 
100 
800 

250 

1,500 

20 


.38 

2.14 

.06 

.14 

.90 

1.61 

.01 

5.81 

.84 

.41 

.51 

.22 

.06 

.32 


13.41 


,070 
,247 
,011 
,030 
.188 
,100 
,006 
,332 
,096 
.043 
.113 
.035 
.014 
.054 


1.339 
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COPPER  AND   THE   HEALTH   OF    MAN, 


Chart  I. — Diet — Continued. 
SUBJECT  No.  4— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

May  13,  1911. 
Cream  of  wheat 

Grams. 

15 
103 

50 
170 
250 
100 
100 
150 
150 
150 
160 
200 
100 
600 

200 

1,500 

19 

Grams. 

0.30 

2.12 
.06 
.32 
.83 

1.60 
.04 

5.87 
.86 
.47 
.48 
.12 
.03 
.24 

Grams. 
0.017 
.244 
.011 
.046 
.173 
.097 
.015 
..311 
.097 
.048 
.103 
.025 
.010 
.041 

Gram. 
....... 

May  16, 1911— Con. 
Peas 

Grams. 
150 
150 
160 
150 
100 

100 

1,500 

18 

Grams. 
0.87 
.47 
.38 
.33 
.02 

Grams. 
0.092 
.047 
.113 
.044 
.007 

Gram. 

Egg 

String  beans 

Boiled  potato 

Strawberries 

Strawbeny  juice... 
Carbonated  water 

(CO.) 

Water  (c.c.) 

Sugar 

Butter 

Bread  

Jelly  (grape) 

Beef            

Peas             .    .  - 

String  beans 

Boiled  potato 

Total 

May  17, 1911. 
Oatmeal 

3,200 

13.28 

1.234 

15 
113.5 

50 
100 
125 
100 
100 
150 
100 
100 
200 
160 
200 

100 

1,200 

25 

.38 

2.34 
.06 
.21 
.48 

1.58 
.01 

5.30 
.56 
.30 

1.12 
.40 
.02 

.070 
.269 
.011 
.032 
.096 
.097 
.006 
.302 
.063 
.064 
.213 
.076 
.011 

Grape  juice  (c.  c.).. 

(C.C.) 

Water  (c.  c.) 

Egg 

Butter 

Sugar 

Sliced  bananas 

Cream  (125  c.c.  sour) 
Bread.. 

Total 

4,020 

13.34 

1.238 



Jelly  (quince) 

Fowl 

May  U,  1911. 

15 
111 

50 
128 
125 
100 
100 
150 
150 
150 
160 
200 
600 

250 

1,200 

21 

.30 
2.29 
.06 
.25 
.48 
1.63 
.04 
5.66 
.84 
.44 
.51 
.74 
.24 

.017 
.263 
.011 
.035 
.094 
.100 
.015 
.311 
.093 
.051 
.105 
.150 
.041 

Peas 

Cream  of  wheat 

Egg 

String  beans 

Milk  (c.c.) 

Sweet  potato 

Water  ice 

Carbonated  water 

(c.c.) 

Water  (C.C.) 

Sugar 

Butter 

Orange 

Oream 

Bread 

Jelly  (grape) 

Fowl 

Peas 

Total 

May  18,  1911. 

Cream  of  wheat 

Egg 

String  beans 

Boiled  potato 

Ice  cream 

Grapejuice(c,  c.).. 
Carbonated  water 

2,840 

12.76 

1.310 

15 

98 
50 
150 
200 
100 
100 
150 
100 
100 
200 
160 
200 
100 
1,500 
21 

.30 

2.02 
.06 
.29 
.76 

1.62 
.01 

5.93 
.55 
.29 

1.14 
.35 
.22 
.06 

.017 
.232 
.011 
.041 
.159 
.100 
.006 
.351 
.062 
.035 
.217 
.082 
.035 
.014 



(c.  a) 

Water  (C.C.) 



Sugar 

Creara(50c.  c.  sour) 
Bread... 

3,510 

13.48 

1.286 

Jelly  (quince) 

Veal 

May  16,  1911. 

15 

108. 5 
50 
117 
150 
100 
100 
150 
150 
100 
160 
200 
600 

125 

1,500 

22 

.38 

2.24 
.06 
.22 
.63 

1.56 
.04 

5.76 
.78 
.28 
.50 

L12 
.24 

.070 
.257 
.011 
.032 
.117 
.096 
.007 
.321 
.089 
.038 
.094 
.206 
.041 

Peas 

Oatmeal 

String  beans 

Milk  (c.c.) 

Boiled  potato 

Peaches 



Egg 

Butter 

Peach  juice 

Water  (c.c.) 

Sugar 

Cream  (100  c.csour) 

Jelly  (currant) 

Total 

May  19,  1911. 
Oatmeal.       .  . 

Lamb 

3,240 

13.60 

1.362 

Peas 

String  beans 

Mashed  potato 

Rice  pudding 

15 
104 

50 
100 
250 
100 
100 
150 
100 
100 
200 
169 
200 
100 
2,000 

22 

.38 

2.14 
.06 
.18 
.90 

1.63 
.04 

4.95 
.55 
.28 

1.06 
.43 
.22 
06 

.070 
.247 
.011 
.025 
.199 
.103 
.007 
.  306 
.059 
.041 
.210 
.088 
.035 
.014 

Grapejuice(c.  c.) .. 
Carbonated  water 

Egg     . . . 

Butter 

(c.  c.) 

Sliced  bananas 

Water  (C.C.) 

Sugar 

Bread 

Jelly  (currant) 

Lamb . . 

Total 

3,650 

13.81 

1.379 

Peas 

May  16,  1911. 

Cream  of  wheat 

Egg 

15 

112 
50 
96 
250 
100 
100 
150 

.30 

2.31 

.06 

.19 

.95 

1.57 

.04 

6.79 

.017 
.265 
.011 
.026 
.192 
.098 
.007 
.315 

String  beans 

Milk(c.c.) 

Mashed  potato 

Peaches 

Butter 

Peach  juice 

Water  (c.  c.) 

Orange 

Cream 

Bread 

Total 

Jelly  (currant) 

3,750 

12.88 

1.415 

TAYLOR  S   EXPERIMENTS. 
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Chart  I. — Diet — Continued, 

SUBJECT  No.  4— Continued. 


Food. 


May  SO,  1911. 

Cream  of  wheat. 

E?g 

Butter 

Orange 

Cream 

Bread 

Jelly  (currant).. 


Peas 

String  beans. . 
Milk(c.  c.)... 
Boiled  potato. 

Pears 

Pear  jmce 

Water  (c.  c.)-. 
Sugar 


Total. 


MayiU  1911. 


Cream  of  wheat.. 

Egg 

Butter 

Orange 

Cream 

Bread 

Jellv  (currant) 

Fowl 

Peas 

String  beans 

Milk(c.c.) 

Boiled  potato — 

Icecream 

Water  (c.  c.) ;  1, 


Amount. 


Nitro- 
gen. 


Grams. 

15 
113 

50 
122 
250 
100 
100 
150 
100 
100 
200 
160 
200 
100 
1,500 

19 


3,280 


15 
111 
50 

88 
925 
100 
100 
150 
100 
100 
200 
160 
200 
500 

27 


Grams. 

0.30 

2.33 

.06 

.23 

1.03 

1.55 

.04 

5.52 

.57 

.28 

1.04 

.48 

.12 

.03 


13.58 


Phos- 
phor- 
us. 


Grams. 
0.017 
.268 
.011 
.033 
.203 
.103 
.007 
.335 
.063 
.045 
.215 
.113 
.025 
.010 


1.448 


.30 
2.29 

.06 

.17 

.49 
1.69  I 

.04 
5.79  I 

'.29  i 
1.00 
.59 
.72 


Total I  3, 


14.00 


.017 
.263 
.011 
.024 
.095 
.103 
.007 
.315 


102 
145 


Cop- 
per. 


Gram 


1.384 


May  ti.  1911. 


Oatmeal 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  (quince) 

Lamb 

Peas 

String  beans 

MUkrcc.) 

Mashed  potato 

Rice  pudding 

Water  (c.  c.) 

Sugar 


Total. 


15 

85 

50 

93 

250 

100 

100 

150 

100 

100 

200 

160 

200 


3,430 


MaygS,  1911. 

Cream  of  wheat. 

Egg 

Butter 

Orange 

Cream 

Bread 

Jellv  (quince)... 

Beef 

Peas 

String  beans 

Milk(c.  c.) 

lioiled  potato.. - 


Food. 


May  26, 1911— Con. 


Strawberries 

Strawberry  juice.. 

Water  (c.  c.) 

Sugar 


Total. 


May  24.  1911. 


|1  Oatmeal 

'i  Egg 

Butter 

Sliced  bananas. 

Cream 

Bread 

Jellv  (grape)... 

Fowl 

Peas 

String  beans. . . 

Milk  (c.  c.) 

Sweet  potato.. 

Water  ice 

Water  (c.  c.)... 

Sugar 


Total. 


.38 

.070 

1.75 

.201 



.06 

.011 



.18 

.025  \ 

.95 

.192  1 

L62 

.100 

.01 

.006 

4.89 

.311 

.60 

.064 

.30 

.042 

1.10 

.215 

.54 

.090 



1.24 

.201 

13.62 

1.528 

15 

! 

.017 

108.5 

2.24 

.257 

50 

.06 

.011 

120 

.23 

.032 

250 

.93 

.194 

100 

1.57 

.093 

100 

.01 

.006 

1.50 

6.09 

.318 

100 

.61 

.060 

100 

.30 

.035 

200 

1.06 

.213 

160 

.46 

.OSO 

May  So,  1911. 

Cream  of  wheat 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  (grape)..., 

Veal , 

Peas 

String  beans..., 

MilkCe.  c.) 

Boiled  potato.. 

Peaches 

Peach  juice 

Water  (c.  c.)... 
Sugar 

Total.... 

May  26,  1911. 


Cream  of  wheat. 

Egg 

Butter 

Sliced  bananas.. 

Cream 

Bread 

Jelly  (grape) — 

Lamb 

Peas 

String  beans 

Milk(c.  c.) 

Mashed  potato.. 

Peaches 

Peach  juice 

Water  (c.  c.) 

Sugar 


Amount. 


Total. 


May  27,  1911. 


Oatmeal. 
Egg 


Nitro- 
gen. 


Phos- 
phor- 
us. 


Cop- 
per. 


Grams. 

150 

100 
1,500 


Grams.  Grams.  Gram. 

,     0.27  0.044  

I   .02  1  .007  


3,230 


15 
110 

50 
100 
250 
100 
100 
150 
100 
100 
200 
160 
200 
1,100 

19 


2,750 


14.15 


15 
102.5 

50 
104 
250 
100 
IGO 
150 
100 
100 
200 
160 
200 
100 
1,200 

20 


2,950 


15 
112 

50 
100 
250 
100 
100 
150 
100 
100 
200 
160 
200 
100 
1,200 

17 


2,950 


.38 

2.27 
.06 
.18 
.98 

1.66 
.04 

5.52 
.55 
.30 

1.06 
.38 
.02 


1.367 


.070 
.261 
.011 
.028 
.194 
.096 
.015 
.302 
.063 
.038 
.211 
.081 
.011 


13.40  1.381 


.30  I 
2.11  ! 

.06 

.20 

.98 
1.59 

.04 
6.09 

.57 

.30 
1.02 

.61 

.22 

.06 


.017 
.243 
.011 
.028 
.194 
.095 
.015 
.351 
.  0(37 
.036 
.194 
.085 
.035 
.014 


14.15  1.385 


.30  I 

2.31  I 
.0^  i 
.18  I 
.95  I 

1.62  I 
.04  i 

5.43 
.59  I 
.30  I 

1.08  i 
.50  i 
.22 
.06 


.017 
.266 
.011 
.025 
.190 
.093 
.015 
.324 
.065 
.035 
.215 
.0.53 
.03.5 
.014 


13.64  1.358 


.38 
2.04 


.070 
.•235 
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COPPER  AND   THE   HEALTH   OF   MAIf, 


Chart  I. — Diet — Continued. 
SUBJECT  No.  4-Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

May  £7,1911— Con. 
Butter 

Grams. 
50 
69 
250 
100 
100 
150 
100 
100 
200 
160 
200 
100 

100 

1,500 

19 

Grams. 

0.06 
.13 
.93 

1.58 
.04 

6.23 
.60 
.27 

1.08 
.59 
.12 
.03 

Grams. 
0.011 
.019 
.186 
.099 
.015 
.318 
.064 
.040 
.204 
.053 
.025 
.010 

Gram. 

May  39,  1911. 
Oatmeal 

Grams. 
15 
85 
50 
106 
250 
100 
100 
150 
100 
100 
200 
160 
200 
1,200 
17 

Grams. 

0.38 

1.75 
.06 
.20 
.95 

1.56 
.04 

5.67 
.54 
.33 

1.04 
.50 

1.56 

Grams. 
0.070 
.201 
.011 
.029 
.188 
.094 
.007 
.332 
.067 
.034 
.208 
.056 
.210 

Gram. 

E-- 

Butter 

Jelly  (grape) 

Beef      

Cream 

Bread 

Peas..        

Jelly  (currant) 

String  beans 

Milk(c.  c.) 

Mashed  potato 

Pears 

Peas 

Siring  beans 

Milk  (c.c.) 

Mashed  potato 

Rice  pudding 

Water  (c.  c.) 

Sugar 

Carbonated  water 

(c.c.) 

Water  (c.  c.) 

Ritfrttr 

Total 

May  SO,  1911. 

Cream  of  wheat.... 
Egg 

2,830 

14.58 

1.507 

.017 
.239 
.011 
.030 
.190 
.095 
.007 
.318 
.065 
.032 
.204 
.059 
.058 
.007 

Total 

3,310 

14.  OS 

1.349 

15 
101 

50 
111 
250 
100 
100 
150 
100 
100 
200 
160 
200 
100 
1,300 

20 

.30 
2.08 
.06 
.21 
.95 
1.63 
.04 
5.84 
.52 
..30 
.98 
.46 
.36 
.02 

MayS8,  1911. 

15 
120 

50 
110 
125 
100 
100 
150 
100 
100 
200 
160 
200 
1,100 

12 

.30 

2.47 

.06 

.21 

.45 
1.60 
.04 
5.57 
.54 
.30 
1.00 
.64 
.70 

.017 
.284 
.011 
.030 
.099 
.104 
.007 
.306 
.062 
.034 
.202 
.061 
.133 

::::::: 

Egg 

Butter 

Butter 

Cream 

Bread 

Bread     

Jelly  (currant) 

1  Beef    

Jelly  (currant) 

Fowl 

1  Peas.           

Peas 

String  beans 

Milk  (c.c.) 

Boiled  potato 

Strawberries 

Strawberry  juice... 
Water  (c.c.) 

String  beans 

Milk  (c.c.) 

Boiled  potato 

Water  (c.c.) 

Total 

Total 

2,640 

13.94 

1.350 

3,060 

13.75 

1.332 

Taylor  s  experiments. 
Chart  I. — Diet — Continued. 

SUBJECT  No.  5  (C.  P.  K.). 
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Food. 

Sunday. 

Monday. 

Tuesday. 

Wednes- 
day. 

Thurs- 
day. 

Friday. 

Saturday. 

Grams. 
20 

Grams. 

Grams. 
20 

Grams. 

Grams. 
20 

Grams. 

G 

rams. 
20 

Oatmeal 

20 

1 
60 

1 

20 

1 
60 

20 

1 

60 

Egg  (number)  

1 
60 

1 

1 
60 

1 

1 

60 

1 

1 

Butter 

60 

OriiT'f'  (number) 

70 
90 
170 
70 

70 

Cream 

Bread 

Jellv 

Beef 

90 
170 
70 

240 
170 
70 

240 
170 
70 
160 

240 
170 
70 

240 
170 
70 

240 
170 
70 
160 

Fowl 

... 

160 

160 

Veal 

160 

1 

160 
150 
140 

160 
150 

Pea> 

Be^-    

150 

150 

150 

150 

150 

160 

Strin''  bean^ 

140 

Com               

1 

140 

Celerv 

... 

140  1 

160 
180 

Mashed  or  boiled  potato 

ISO  1 

180 

ISO 

180 

180 

160 

Rice  ^teamed             .... 

180 

1 

200 

Ice  ere  im       

250 ; 

200 

Peaches        

200 

80 

Pe^ch  juice           . 

.■;■    '  1  '::'" 

.   .   . 

Pear^           

200 

Pear  juice 

80 

1 

200 
80 

Cherrv  juice          .             ... 

1 

1 

200 

40 

300 

Strawberry  juice               .  . 

1 

Grape  juice  (c.  c.) 

Carbonated  water  (c.  c.^  

300 

300 

300 

300 

300 

300 

Water  (c.  c.) 

1 

Sugar       .         

1 



1                   1                   1 

Food. 

.Vmoimt. 

Cop- 
per. 

Food. 

Amount. 

-te 

Coi>- 
per. 

Mar.  1,1911. 
Oatmeal 

Grams. 

20 

50 

60 

70 

90 

170 

70 

160 

150 

160 

180 

200 

300 

600 

18 

Grams.  Grams. 

0.50     0.093 

1.03       .118 
.07       .013 
.13       .a32 
.34  1     .070 

2.72       .112 
.03  ,     .011 

4.56       .3&3 
.^   :      .085 
.62       .020 
.63       .113 
.m       .011 
.12       .020 

1 
Gram,  j 

i ! 

i::::::: 

! 

I 

Mar.  e,  1911— Con. 
Bo-led  potfLtfi 

Grams.   C 
180 

200  1 

}rams.Vrams. 
0.65     0.077 

Gram. 

Egg 

Peac-hes.. 
Pea 'h  juic 



Butter               ..  . 

^p 

80         .05       .011 
300         .12  :     .020 
GOO 

Slic-ed  bananas 

Cream                .... 

Grape  juice  (c.  c.). 
Water  (c.  c.) 

Bread 

16    . 

Jelly  (grape) 

Fowl 

Tot 

a' 

2,620  ,  13.53     1.217 

Peas 

Homir.v             

Mar.  ^,  1911. 

20         .50 
56       1.15 
60         .07 
70  :       .13 
240         .98 
170  ;     2.77 

.093 
.133 
.013 
.018 
.086 
.166 

Boiled  potato 

Water  ice 

Oatmeal. 
Egg 

Grai)e  juice  (c.  c.)..j 

Water  (c.  c)     .     . . 

Butter 

Sugar 

Sliced  bananas 

Total 

2,300 

11.61      1.091 

Bread 

Jelly  (grape) 

Lamb 

Mar.  i.  1911. 

20 

48 

fin 
ISj 
240 
170 

70 

160  ; 

150  1 
140 

.40 
.99 
.07 
.35 

2.  .58 

.03 

6.02 

.87 
.34 

.022 
.114 
.013 
.050 
.193 
.153 
.011 
.3M 
.092 
.042 

i 

1 

1 

j 

160       5.38  .     .378 
150         .83       .098 
140         .52  '     .102 
180         .63  1     .123 
178         .23       .035 

80         .06  :     .013 
.300         .12  ;     .020 
600    ! 

45 

Peas              .     . . 

Cream  of  wheat 

Com 

Egg 

Mashed  potato 

Cherries 

Butter     



Orange 

Cherrv  juice 

Grape  juice  (c.  c). 

Water  (c.  c.) 

Sugar 

Cream 

Bread 

.Tellv  Cgrai)e) 

Veal 

Total 

Peas 

2,520           !.•?  40      1    9S0 

String  beans 



— 
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COPPER  AND   THE   HEALTH   OF    MAN. 


Chart  I. — Diet — Continued. 
SUBJECT  No.  5— CJontinued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Mar.  4,  1911. 
Cream  of  wheat — 

Grams. 

20 

52.5 

60 
191 
240 
170 

70 
160 
150 
180 
160 
200 

80 
300 
600 

17 

Grams. 

0.40 

1.08 
.07 
.36 
.91 

2.67 
.03 

5.89 

!67 
.53 
.12 
.02 
.12 

Grams. 

0.022 
.124 
.013 
.052 
.185 
.195 
.011 
.363 
.118 
.146 
.043 
.025 
.008 
.020 

Gram. 

Mar.  7, 1911— Con. 

Water  (c.c.) 

Sugar       

Grams. 

650 

19 

Grams. 

Grams. 

Gram. 

Egg 

Total 

Mar.  8,1911. 
Oatmeal            .... 

2,670 

20 
50.6 
60 
70 
90 
170 

70 
160 
150 
160 
160 
200 
300 
650 

29 

14.92 

.50 
1.04 
.07 
.14 
.34 
2.86 

.03 
6.27 
.87 
.59 
.35 
.02 
.12 

1.343 



Bread 

. 

.093 
.120 
.013 
.020 
.067 
.175 

.005 
.357 
.093 
.022 
.067 
Oil 

Jelly  (grape) 

Beef 

Peas 

Eg''                   .  .  . 

Boiled  potato 

Butter 

Rice,  steamed 

Pears 

Sliced  bananas 

Cream 



Pear  juice 

Bread 

Grape  juice  (c.c). 
Water  (c.c.) 

Jelly  (currant  and 

raspberry) 

Fowl 

Sugar 

Peas 



Total 

2,650 

13.76 

1.325 

Hommy 

Sweet  potato 

Water  ice 

Mar.  5, 1911. 

20 

62 

60 

206 

90 

170 

70 

160 

150 

140 

180 

250 

300 

600 

22 

.40 

1.28 
.07 
.39 
.34 

2.74 
.03 

6.21 
.80 
.24 
.70 
.93 
.12 

.022 
.147 
.013 
.056 
.066 
.168 
.011 
.375 
.096 
.039 
.115 
.181 
.020 

Cream  of  wheat 

Grape  juice  (c.  c). 

Water  (c.c.) 

Sugar 

.020 

Egg        

Butter 

Total 

Mar.  9,  1911. 

Cream  of  wheat 

Egg 

... 

Orange        

2,340 

13.20 

1  063 

Bread 

20 

58.5 

60 
178 
240 
170 

70 
160 
150 
140 
180 
200 

80 
300 
600 

25 

.40 

L21 

.07 

.34 

.94 

2.84 

.03 

5.71 

.78 

.38 

.68 

.22 

.05 

.12 

Jelly  (grape) 

Fowl 

.022 
.139 
.013 
.048 

.178 
.166 
.011 

.387 

Peas 

Celery 

Butter 

Boiled  potato 

Orange 

Ice  cream     

Cream  

Grape  juice  (c.  c). 

Bread          

, 

Water  (c.c.)     

Jelly  (grape) 

Veal 



Sugar                

Total 

2,480 

14.31 

1.309 

String  beans 

Boiled  potato 

Peaches 

^033    ...v.'.'. 

.115    

.035    

Mar.  6,  1911. 

20 

62 

60 

120 

240 

170 

70 

160 

150 

140 

180 

200 

300 

650 

21 

.50 

1.28 

.07 

.23 

.89 

,  2.74 

.03 

5.46 

.84 

.36 

.61 

1.36 

.12 

.093 
.147 
.013 
.032 
.178 
.165 
.011 
.357 
.094 
.108 
.110 
.239 
.020 

".'.'.'.'.'. 

Oatmeal 

Peach  juice 

Grape  juice  (c.c.).. 
Water  (c.  c.) 

.011  1 

.020    

Egg     

Butter     

Total 

Mar.  10,  1911. 
Oatmeal            .  .. 

Cream         

2,630 

13.77 

1.262 

Bread 

Jelly  (grape) 

20 

56.4 

60 

70 
240 
170 

70 
160 
150 
140 
180 
180 

80 
300 
650 

22 

.50 
1.16 
.07 
.15 

.89 
2.87 
.03 
5.33 
.80 
.59 
.74 
.24 
.06 
.12 

.093 
.1.34 
.013 
.018 
.178 
.168 
.011 
.352 
.080 
.095 
.102 
.036 
.013 
.020 

Peas 

Beets 

Egg 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.  c). 
Water  (c.  c.)  

Butter 

Sliced  bananas 

Bread 

Sugar           

Jelly  (grape) 

Total 

2,540 

14.49 

1.567 

Peas         

Corn 

Mar.  7.1911. 

20 

52.9 

60 
156 
240 
170 

70 
160 
150 
160 
180 
200 

80 
300 

.40 
1.09 
.07 
.30 
.94 
2.82 

.03 
5.57 

.84 
1.78 
58 
.36 
.02 
.12 

.022 
.125 
.013 
.042 
.182 
.163 

.005 
.343 
.089 
.158 
.118 
.058 
.005 
1     .020 

i 

Boiled  potato 

Cherries 

Cream  of  wheat 

Egg 

Cherry  juice 

Grape  juice  (c.  c.).. 
Water  (c.c.) 

Butter 

Total 

Mar.  11,  1911. 

Cream  of  wheat 

Egg  

Bread 

2,550 

13.55 

1.313 

Jelly  (currant  and 

raspberry) 

Beef 

20 

55.8 

60 
171 
240 
170 

.40 
1.15 
.07 
.32 
.94 
2.84 

.022 
.132 
.013 
.046 

.182 
.163 

Peas 

Lima  beans 

Boiled  potato 

Strawberries 

Butter     

Orange     

Strawberry  juice... 
Grape  juice  (c.c). 

Cream      

Bread 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  6— Continued. 


Food. 


Amount. 


Mar.  11, 1911— Con. 

Jelly  (grape) 

Beef 

Peas 

Mashed  potato 

Rice,  steamed 

Pears 

Pear  juice 

Grapejuice(c.  c.).. 

Water  (c.  c.) 

Sugar 

Total 

Mar.  12,  1911. 

Cream  of  wheat 

Egg 

Butter 

Orange.... 

Cream 

Bread 

Jelly  (grape; 

Fowl 

Peas 

Celery 

Boiled  potato 

Icecream 

Grapejuice(c.  c.).. 

Water  (c.  c.) 

Sugar 

Total 

Mar.  13,  1911. 

Oatmeal 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  (grape) 

Lamb 

Peas 

Beets 

Mashed  potato 

Rice  pudding 

Grapejuice(c.  c.).. 

Water  (c.c.) 

Sugar 

Total 

Mar.  14,  1911. 

Cream  of  wheat 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  (currant; 

Beef 

Peas 

Lima  beans 

Boiled  potato 

Strawberries 

Strawberry  juice... 

Water  (c.  c.) 

Sugar 

Total 


Grams. 

70 
160 
150 
180 
160 
200 

80 
300 
650 


2,700 


20 

44.4 

60 
199 

90 
170 

70 
160 
150 
140 
180 
250 
300 
650 

22 


2,510 


20 

57.5 

60 
191 
240 
170 

70 
160 
150 
140 
180 
200 
300 


20 
64 
60 
190 
240 
170 
70 


180 
200 


850 
3 


2,600 


Nitro- 
gen. 


Grams. 
0.03 
5.98 
.81 
.68 
.56 
.12 


14.08 


.40 
.91 
.07 

.38 
.32 

2.86 
.03 

5.49 
.81 
.20 
.70 
.93 
.12 


13.22 


.50 

1.18 
.07 
.36 
.89 

2.82 
.03 

5.33 
.81 
.38 
.65 

1.44 
.12 


14.58 


.40 
1.32 
.07 
.36 
.91 
2.82 
.03 
5.41 
.81 


15.02 


Phos- 
phor- 
us. 


Grams 
0.011 
.342 
.080 
.116 
.032 
.025 
.008 
.020 


L192 


,022 
,105 
,013 
,054 
,065 
,169 
,011 
,331 
,080 
,048 
,120 
,164 
.020 


1.202 


.093 
.136 
.013 
.052 
.178 
.165 
.011 
.331 
.083 
.121 
.112 
.280 
.020 


.022 
.152 
.013 
.051 
.180 
.157 
.005 
,327 
,084 
,163 
,107 
,058 
.005 


Cop- 
per. 


Gram. 


Food. 


Mar.  15,  1911. 

Oatmeal , 

Egg 

Butter 

Sliced  bananas 

Cream 

Bread 

Jelly  (currant) 

Fowl 

Peas 

Hominy 

Sweet  potato 

Water  ice 

Grape  juice  (c.  c.).. 

Water  (c.c.) 

Sugar , 

Total 

Mar.  16,  1911. 

Cream  of  wheat 

Egg 

Butter 

Orange 

Cream , 

Bread 

Jelly  (currant  and 

grape) 

Veal 

Peas 

String  beans , 

Boiled  potato 

Peaches , 

Peach  juice , 

Grapejuice(c.  c). . 

Water  (c.  c.) 

Sugar , 


Total. 


Mar.  17,  1911. 


Oatmeal 

Egg 

Butter 

Sliced  bananas... 

Cream 

Bread 

Jelly  (crab  apple) . 
Lamb 


Com 

Mashed  potato.... 

Cherries 

Cherry  juice 

Grape  juice  Tc.  c). 

Water  (c.  c.) 

Sugar 


Amount. 


Grams. 

20 

54.8 

60 

70 

90 
170 

70 
160 
150 
160 
160 
200 
300 
600 

33 


2,300 


20 

57.8 

60 

95 
240 
170 

70 
160 

150 
140 
180 
200 

80 
300 
600 

20 


2,540 


20 

54.8 

60 

70 
240 
170 

70 
160 
150 
140 
180 
18.3 

80 
300 
600 

45 


Nitro- 
gen. 


Grams. 

0.50 

1.13 

.07 

.13 

.33 

2.94 

.03 

5.68 

1.14 

.53 

.40 

.02 

.12 


13.02 


Phos- 
phor- 
us. 


Grams 
0.093 
.130 
.013 
.026 
.070 
.162 
.005 
.343 
.119 
.018 
.059 
.011 
.020 


.40 
1.19 

.07 

.18  ! 

.91 
2.84 


5.73 

1.11 
.38 
.74 
.22 
!05 
.12 


13.97 


.50 

1.13 

.07 

.16 

.91 

2.82 

.03 

5.25 

1.11 

.46 

.65 

.24 

.06 

.12 


.022 
.137 
.013 
.026 
.186 
.157 

.007 
.363 

.119 
.0.39 
.109 
.035 
.011 
.020 


Cop- 
per. 


Gram. 


0.0171 


L244 


.130 
.013 
.015 
.180 
.156 
.004 
.336 
.130 
.087 
.129 
.036 
.013 
.020 


Total. 


2,520      '  13.51  I  1.342 


Mar.  18,  1911. 

Cream  of  wheat... 

Egg 

Butter 

Orange 

Cream 

Breal 

Jellv  (crab  apple). 

Beef 

Peas 


20 

55. 

60 
181 
240 
170 

70 
160 
150 


Boiled  potato '      180 


.40 

.022 

1.14 

.132 

.07 

.013 

.34 

.049 

.89 

.180 

2.72 

.154 

.03 

.004 

5.82 

.327 

1.04 

.119  , 

.58 

.107  ' 

,0171 


,0180 


,0180 


.0191 


.091 


.0164 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  6— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Mar.  18, 1911— Con. 
Rice,  steamed 

Grams. 
160 
200 
80 
300 
600 
35 

Grams. 

U.43 

.12 

.02 

.12 

Grams. 

0.052 
.025 
.008 
.020 

Gram. 







Mar.  22,  1911. 
Oatmeal 

Grams. 
20 
54.3 
60 
70 
90 
170 

70 
160 
150 
160 
160 
200 
300 

300 
350 
35 

Grams. 

0.50 

1.12 

.07 

.14 

.37 

2.91 

.03 
6.18 
1.11 
.61 
.40 
.02 
.12 

Grams. 

0.093 
.129 
.013 
.015 
.068 
.152 

.005 
.314 
.128 
.018 
.063 
.011 
.020 

Gram. 

Pears 

Egg 

. 

Pear  juice 

Butter 

Grapejuice(c.  c.).. 
Water  (c.  c.) 

Sliced  banana»s 

Cream 

Sugar 



Bread 

Jelly  (currant  and 
raspberry) 

Total 

2,660 

13.72 

1.212 

0.0164 

Mar.  19,  1911: 

20 

64.5 

60 
128 

90 
170 

70 
160 
150 
140 
180 
250 
300 
600 

18 

.40 
1.33 
.07 
.25 
.34 
2.82 

.03 
6.03 
1.16 
.27 
.67 
.95 
.12 

.022 
.153 
.013 
.035 
.068 
.153 

.005 
.325 
.125 
.069 
.131 
.179 
.020 

'"."6i68 

Peas 

0  0165 

Cream  of  wlieat — 
Eg<^ 

Sweet  potato 

Water  ice..        .  . 

Sutler 

Grape  juice  (c.c.).. 

Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar... 

Orange 

Cream 

Bread 

* 

Jeliv  (currant  and 

r^T"'"^ 

Total 

Mar.  23,  1911. 

Cream  of  wheat — 
Egg 

2,350 

13.58 

1.029 

0165 

Celery- 

20 

56.6 

60 
154 
240 
170 

70 
160 
150 
140 

180 
200 
80 
300 

300 

300 

25 

.40 
1.17 
.07 
.30 
.86 
2.77 

.03 
6.32 
1.11 
.36 
.72 
.22 
.05 
.12 

.022 
.134 
.013 
.042 
.170 
.157 

.005 
.367 
.128 
.037 
.129 
.035 
.011 
.020 

Boiled  potato 

Ice  cream 



Water  (CO.)  .■.;.:: 

Butter 

Total    

2,400 

14.44 

1.298 

.0168 

Bread 

Jelly  (currant  and 

raspberry) 

Veal 

Mar.  20,  1911. 

20 
62.6 

60 
178 
240 
170 

70 
160 
150 
140 
180 
200 
300 
600 

50 

.50 

1.29 

.07 

.34 

.94 

2.87 

.03 

5.47 

1.14 

.59 

.58 

1.64 

.12 

.093 
.148 
.013 
.048 
.182 
.153 
.005 
.336 
.125 
.089 
.088 
.253 
.020 

".'6i65 

Oatmeal 

Peas 

.0147 

Egg 

String  beans 

Boiled  potato 

Butter 

Cream 

Peach  uice 

Grape  juice  (e.  c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar.  . 

Bread 

Jelly  (currant) 

Lamb 

Peas.. 

Beets. 

Boiled  potato 

Rice  pudding 

Grape  juice  (c.c.).. 
Water  (c.  c.) 

Total 

Mar.  2h,  1911. 

2,610 

14.50 

1.270 

.0147 

20 

53.4 

60 

70 
240 
170 

70. 
160 
150 
140 
180 
177 

80 
300 

300 
300 
55 

.50 
1.10 
.07 
.12 
.94 
2.70 

.03 
6.14 
1.14 
.55 
.65 
.24 
.06 
.12 

.093 
.127 
.013 
.017 
.178 
.154 

.005 
.339 
.123 
.097 
.118 
.035 
.013 
.020 

Sugar 



Total.... 

2,580 

15.58 

1.553 

.0165 

Egg     

Butter 

Mar.  21,  1911. 

20 

58 

60 
186 
240 
170 

70 
160 
150 
160 
180 
200 

80 
300 

200 
400 
20 

.40 

1.19 

.07 

.35 

.98 

2.86 

.03 

6.29 

1.14 

2.03 

.63 

.42 

.02 

.12 

.022 
.137 
.013 
.050 
.191 
.154 
.005 
.343 
.123 
.161 
.126 
.058 
.005 
.020 

'".'6i79 

Sliced  bananas 

Cream 

Cream  of  wlieat 

Bread 

Egg 

Jelly  (currant  and 
raspberry) 

Butter  .. 

Orange 

Cream 

Peas 

.017.1 

Bread 

Corn 

Jelly  (currant) 

Beef 

Potato 

Cherries 

Peas 

Cherry  juice 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

Sugar. 

Lima  beans 

Boiled  potato 



Strawberry  juice... 
Grape  juice  (c.  c  ) 

Carbonated  water 
(c.c.) 

Total 

Mar.  25,  1911. 

Cream  of  wheat 

Egg 

2,530 

14.36 

1.332 

.0170 

Water  (c.  c.) 

Sugar 

20 
53.3 

.40 
1.10 

.022 
.126 

* 

Total 

2,650 

16.53 

1.408 

.0179 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  5— Continued. 


\far.  2-5, 1911— Con. 


Buttpr. 
Orange. 
C'rear.i . . 


Jellv  (grape) 

Beef... 

Peas 

Boiled  potato ' 

Rice,  steamed ] 

Pears 

Pear  juice 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.  c.) j 

Sugar 


Grams. 

CO 

1  ICo 

240 

170 

70 
ICO 
1.50 
180 
ICO 
200 

80 
300 

300 
300 
45 


Grams.  Grams 
0. 07     0. 013 


.31 

.045 

.94 

.176 

2.07 

.1.56 

.as 

.011 

6.37 

.339 

1.17 

.126 

.56 

.098 

.54 

.a55 

.12 

.025 

.02 

.008 

.12 

.020 

Total 2  f50      '  14.42     1.220 


0.0179 


Mar.  26,  1911. 

Cream  of  wheat 

Egg 

Butter 

Orance 

Cream 

Kread ] 

Jeily(  curra-.t  and  | 

raspberrv) 

Fowl ■. 

I'eas I 

Celer.v I 

Boiled  potato [ 

lee  cream I 

Grape  juice  (c.c.).. 
CarboDated  water 

(e.  c.> , 

Water  (c.  c.) 

>ngar 


20 

52.! 

CO 
1G6 

90 
170 

70 

leo 

150 
140 
180 
250 
300 

300 

•300 

24 


.40 
1.09 
.07 
.31 
.35 
2.74 


5.82 
LOS 
.29 
.74 
.95 
.12 


.022 
.125 
.013 
.04.5 
.0€.7 
.162 

.005 
..331 
.118 
.055 
.091 
.175 
.020 


rotal '  2.430      I  1.3.99     L239 


Mar.  27,  1911. 


Oatmeal 

Eee 

Butter 

Orange 

Cream 

Bread 

Jelly  fcurrant  and 

raspberry) 

I>amb 

Peas 

Beets 

crashed  potato 

Rir-e  pudding 

Grape  juice  (c.  c.).. 
Carbonated  water 

((-.  c.) 

Water  (c.  c.) 

Sugar 


20 
54.5 

eo 

166 
240 
170 

70 
LO 
150 
140 
180 
200 
300 

300 
400 
39 


.50 
L12 
.07 
.31 
.94 
2.77 

.as 

6.05 
LOS 
.50 
.58 
L2^3 
.12 


.129 
.013 
.045 
.182 
.157 

.005 
.342 
.128 
.076 
.118 
.208 


Total 2. 


15.33      L516 


Mar.  28, 1911. 

Cream  of  wheat 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  f raspberry 
and  currant) 


20 

52.7 

CO 
145 
240 
170 

70 


.40 

.022 

L09 

.125 

.07 

.018 

.28 

.039 

.91 

.180 

2.86 

'.162 

,03 


.005 


.0179 


.0183 


,0183 


.0162 


,0162 


Beef 

Peas 

Lima  beans 

Boiled  potato 

Strawberries 

Strawberry  j uice. . . 
Grape  juice  (c.  c.).. 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

Sugar 


Grams. 
160 
150 
100 
180 
200 


200 
400 
24 


Grams. 
6.30 
Lll 
2.06 
.54 
.28 
.02 
.12 


Total I  2.610      '  16.07 


Mar.  29,  1911. 


Oatmeal 

Egg 

Butter 

Sli'i-ed  bananas 

Cream 

Bread 

Jeilv  (quince) 

Fowl 

Peas 

Hominy 

Sweet  potato 

Water  ice 

Grape  juice  (c.  c.).. 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

Sugar 


Total 

Mar.  SO,  1911. 

Cream  of  wheat 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  (raspberry 

and  currant) 

Veal 


.    2.  .300         13.55 


Grams.  Gram. 

0.339    

.  127  0. 0173 

.148    

.113    

.a58  I 

.005    

.020    


.356       .0173 


.093 
.134 
.013 
.014 
.069 
.157 
.004 
.343 
.127 
.021 
.OcO 
.011 
.020 


.0181 


L066  1     .0186 


String  beans 

Boiled  potato 

Peaches 

Peach  juice 

Grape  juice  (c.  c.).. 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

Sugar 


20 

52.8 

60 
161 
240 
170 

70 
160 
150 
140 
180 
200 

80 
300 

.300 
300 
34      I 


.40 
L09 
.07 
.30 
.89 
2.72 


5.81 
Lll 
.38 
.52 
.22 
.05 
.12 


Total I  2,620 


13. 71 


,022  .. 

.125  ;.. 

.013  I.. 

043  i.. 

.182  .. 

.148  :.. 


.005 
.387 
.125 

.ass 

.124 
.0.^5 
.011 
.020 


.  0158 


L278  I     .0156 


Mar.  31, 1911. 


Oatmeal 

Eg? 

Butter 

Orange 

Cream 

Broad 

Jelly  fgrape)... 

Lamb 

Peas 

Corn 

Mashed  potato. 

Cherries 

Cherry  juice . , . 


20 

54. 

CO 
140 
240 
170 

70 
ICO 
150 
140 
180 
180 


.50 

L13 

.07 

.17 

.85 

2.C5 

.03 

5.78 

L14 

.50 

.50 

.24 

.06 


.093    

.130    

.013    

.038    

.186    

.159    

.011    

..336    

.127       .0176 

.092    

.108    

.a36  i 

.013  i 

Estimated. 
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COPPER  AND   THE   HEALTH    OF    MAN. 

Chart  I. — Diet — Continued. 
SUBJECT  No.  5— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Mar.  31J911— Con. 

Grape  juice  (c.  c.).. 
Carbonated  water 

Grams. 
300 

300 
300 
34 

Grams. 
0.12 

Grams. 
0.020 

Gran. 

Apr.  4,  1911. 

Cream  of  wheat 

Egg 

Grams. 

20 

56 

60 
166 
240 
170 

70 
160 
150 
160 
180 
200 

80 
900 

22 

Grams. 
0.40 
1.15 
.07 
.31 
.94 
2.79 
.01 
6.51 
1.04 
2.19 
.50 
.32 
.02 

Grams. 

0.022 
.133 
.013 
.045 
.180 
.157 
.004 
.343 
.125 
.176 
.108 
.058 
.005 

Gram. 

(c.  c.) 

Water  (c.  c.) 

Sugar                .  . 

Butter 

Orange  

Cream.        

Total 

2,580 

13.85 

1.362 

0.0176 

Jelly  (quince) 

Apr.  t,  1911. 

Cream  of  wheat 

Egg 

20 

53.7 

CO 

70 
240 
170 

70 
WO 
150 
180 
ICO 
200 

80 
300 

~300 
300 
G3 

.40 
1.11 
.07 
.12 
.91 
2.52 
.03 
6.32 
1.11 
.63 
.45 
.12 
.02 
.12 

.022 
.127 
.013 
.023 
.176 
.144 
.004 
.343 
.123 
.082 
.032 
.025 
.008 
.020 

".'oiso 

Peas 

0.0146 

Lima  beans 

Boiled  potato 

Strawberries 

Strawberry  juice... 
Water  (c.  c.) 

Butter 

Total 

Apr.  5,  1911. 
Oatmeal 

.     .. 

Jelly  (quince) 

Beef 

2,630 

16.25 

1.  369 

.0146 

Peas 

20 
154.7 

60 

70 

90 
170 

70 
160 
200 
160 
160 
200 
300 

300 

300 

38 

.  .50 
L13 
.07 
.13 
.32 
2.81 

.03 
6.06 
L54 
.59 
.27 
.02 
.12 

.093 
.130 
.013 
.018 
.068 
.152 

.005 
.346 
.16S 
.017 
.069 
.011 
.020 

Boiled  potato 

Rice,  steamed . , . . . 

Pears                  

Egg 

Pear  juice 

Butter 

Grape  juice  (c.  c.)-- 
Carbonated  water 

Sliced  bananas. — 
Cream 

(c.  c  ) 

Bread 

Water  (c.  c.) 

Jelly  (currant  and 

raspberry) 

Fowl 

Total 

2,580 

13.93 

1.142 

.0180 

Peas 

.0218 

Hominv 

Apr.  2,  1911. 

20 

50.1 

60 
173 

90 
170 

70 
160 
150 
140 
180 
250 
300 

300 
300 
29 

.40 
1.03 
.07 
.33 
.34 
2.65 
.03 
6.02 
1.08 
.24 
.58 
.90 
.12 

'.022 
.119 
.013 
.047 
.069 
.153 
.004 
.322 
.123 
.044 
.121 
.179 
.020 

"."6i67 

Sweet  potato 

Water  ice  . 

Cream  of  wheat 

Egg         .        ... 

Grape  juice  (,c.  c.).. 
Carbonated  water 

(c.c.) 

Water  (CO.) 

Putter      

Orange        .  . . 

Total 

Apr.  6,  1911. 
Cream  of  wheat — 

Jelly  (crab  apple). - 
Fowl 

2,350 

13.  59 

1.110 

.0218 

Peas 

20 

50.2 

CO 
145 
240 
170 

70 
ICO 
200 
140 
180 
200 

80 
300 

300 
550 
20 

.40 
1.03 

.07 
.28 
.91 
2.55 
.03 
5.87 
L54 
.38 
.67 
.  22 
!05 
.12 

.022 
.119 
.013 
.039 
.ISO 
.154 

004 
.367 
.164 
.035 

075 
.035 
.011 
.020 

Celery.           

Boiled  potato 

Icecream 

Grape  juice  (c.c.).. 

Butter 

Carbonated  water 

(c.c.) 

Water  (c.  c.) 

Bread 

Jellv  (uuince) 

Veal                ■      . . 

2,440 

13.79 

1.236 

.0167 

Total 

Peas 

.0242 

String  beans 

Boiled  potato 

Peaches 

Apr.  3,  1911. 

20 

54.2 

60 
176 
240 
170 

70 
160 
150 
140 
ISO 
200 
300 

300 
300 
51 

.50 
1.12 

.07 
.33 
.94 

2.70 
.03 

6.46 

1.17 
.32 
.52 

1.30 
.12 

.093 
.128 
.013 
.048 
.178 
.154 
.011 
.370 
.127 
.060 
.105 
.217 
.020 

"  '.'6i47 

Oatmeal 

Peach  juice 

Grape  juice  (c.c.).. 
Carbonated  water 

Egg        

Butter    . 

Orange 

Cream 

Water  (c.c.) 

Sugar 

Bread 

•Telly  (grape) 

Total 

Apr.  7,  1911. 

Lamb 

2,890 

14.12 

1.238 

Peas 

.0242 

Beets 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.c.).. 
Carbonated  water 

20 

50.8 

CO 

70 
240 
170 

70 
160 

.50 
L05 
.07 
.17 
.84 
2.94 
.03 
5.76 

.093 
.120 
.013 
.021 
.182 
.161 
.004 
.339 

Egg  

(c.c.) 

Water  (c.  c.) 

Sugar 

Butter 

Sliced  bananas 

Cream.            

Bread 

Total 

2,570 

15.58 

1.  524 

.0147 

•Telly  (crab  apple).. 
Ivamb 

1  Not  sure  of  weight  of  shell;  error,  if  any,  is  slight. 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  5— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Apr.  7, 1911-Ccm. 
Peas 

Grams. 
200 
140 
180 
179 
SO 
300 

300 

500 

50 

Grams 
1.48 
.49 
.54 
.24 
.06 
.12 

Grams. 

0.173 
.098 
.115 
.035 
.013 
.020 

Gram. 
0.022G 

Apr.  10, 1911— Con. 

Carbonated  water 

(c.  c.) 

Water  (c.  c.) 

Sugar 

Grams. 

300 

400 

33 

Grams. 

Grams. 

Gram. 

Com 

Mashed  iX)tato 

Cherries 

Cherr>\iuice 

Grape  juice  (c.  c.).. 

Carbonated  water 

(C.  c.)  

Total 

Apr.  11, 1911. 

Cream  of  wheat 

Fgg 

2,660 

15.24 

1.501 

0.0208 

20 

48.8 

60 
189 
240 
170 

70 
160 
200 
160 
180 
200 

80 
300 

300 

300 

26 

.40 

1.01 

.07 

.36 

.91 

2.79 

.03 

5.92 

1.44 

2.03 

.68 

.34 

.02 

.12 

.022 
.116 
.013 
.051 
.176 
.162 
.011 
.336 
.159 
.163 
.107 
.058 
.005 
.020 

Water  (c,c.) 

2,770 

14.29 

1.387 

.0226 

Butter 

Total 

Orange 

20 

48.2 

GO 
125 
240 
170 

70 
160 
200 
180 
160 
200 

80 
300 

400 

300 

40 

.40 

.99 

.07 

.24 

.91 

2.69 

.03 

6.24 

1.48 

.59 

.66 

.12 

.02 

.12 

.022 
.114 
.013 
.034 
.178 
.152 
.004 
.343 
.166 
.127 
.052 
.025 
.008 
.020 

".'62i6 

Cream    .      ... 

Apr.  8,  1911. 

Bread 

Cream  of  wheat.... 

Jelly  (grape) 

Beef 

Peas                 .  .. 

Lima  beans 

Boiled  potato 

Strawberries 

Strawberry  juice... 
Grape  juice  (c.c.).. 
Carbonated  water 

(c.  c.) 

Water  (c.  c.) 

Sugar 

Cream 

Bread 

Jelly  (crab  apple). - 
Beef 

:.::::: 

Peas...         

Boiled  potato 

Pears 

Total 

2,700 

16.12 

1.399 

.0232 

Grape  juice  (c.  c.).. 

Apr.  12, 1911. 
Oatmeal      

Carbonated  water 
(c.  c.) 

20 

56.9 

60 

70 

90 
170 

70 
160 
200 
160 
160 
200 
300 

300 

400 

43 

.50 

1.17 

.07 

.13 

.34 

2.65 

.03 

5.87 

1.48 

.66 

.26 

.02 

.12 

.093 
.135 
.013 
.027 
.069 
.162 
.004 
.331 
.173 
.022 
.082 
.011 
.020 

Water  (c.  c.) 

Sugar 

Egg 

Butter 

Total 

2,750 

14.56 

L258 

.0210 

Sliced  bananas 



Apr.  9,  1911. 

Cream  of  wheat.... 
Eee 

20 

56.4 

60 

144 

90 
170 

70 
160 
200 
140 
180 
2.50 
300 

300 
300 
50 

.40 
L16 
.07 

.28 

.36 

2.79 

.03 

5.68 

1.48 

.17 

.43 

.93 

.12 

.022 
.134 
.013 
.039 
.069 
.1.54 
.005 
.333 
.161 
.050 
.115 
.181 
.020 



'  '."0236 

Bread 



Jelly  (crab  apple).. 
Fowl 

Peas 

.0234 

Butter 

Hominv 

Orange 

Sweet  potato 

Water  ice 

Grape  juice  (c.  c.).. 
Carbonated  water 

(c.  c.) 

Water  (c.  c.) 

Sugar 

Cream 

Bread 

JeUy  (currant) 

Fowl 



Peas 

Celerv 

Boiled  potato 

Ice  cream.. 

Total 

Apr.  13,  1911. 
Cream  of  wheat 

2,460 

13.30 

1.142 

.0234 

Grape  juice  (c.c.).. 

Carbonated  water 

fc.  c.) 

20 

59 

60 

190 

240 

170 

70 

160 

200 

140 

180 

200 

80 

300 

200 

400 

26 

.40 

1.22 

.07 

.36 

.89 

2.86 

.03 

6.10 

1.50 

.38 

.41 

.22 

.05 

.12 

.022 
.140 
.013 
.0.51 
.182 
.156 
.011 
.  363 
.161 
.037 
.090 
.0.35 
.011 
.020 

Water  (C.C) 

Sugar 

Total 

2,490 

13.90 

L296 

.0230 

Cream 

Apr.  10, 1911. 

20 

54.9 

60 
133 
240 
170 

70 
160 
200 
140 
180 
200 
300 

.50 

1.13 

.07 

.26 

.89 

2.52 

.03 

5.97 

1.50 

.46 

.59 

1.20 

.12 

.093 
.1.30 
.013 
.036 
.172 
.148 
.004 
.343 
.157 
.064 
.108 
.213 
.020 

".'0208 

Bread 

Jelly  (grape) 

Veal 

Oatmeal 

Peas 

0'^30 

Fgg         

String  beans 

Boiled  potato 

Butter 

Orange 

Cream 

Peach  juice 

Grape j nice (c.  c.).. 
Carbonated  water 

(c.  c.) 

Water  (c.  c.) 

Bread  

Jelly  (crab  apple).. 
Lamb 

Peas 

Beets 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.c.).. 

Total 

2,700 

14.61 

1.292 

.0230 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  5— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop. 
per. 

Apr.  U,  1911. 
Oatmeal 

Grams. 

20 

47.5 

60 

TO 
210 
170 

70 
160 
200 
140 
180 
181 

80 
300 

.300 

300 

46 

Grams. 

0.50 
.98 
.07 
.13 
.90 

2.77 
.03 

5.33 

1.50 
.56 
.56 
.24 
.06 
.12 

Grams. 

0.093 
.113 
.013 
.020 
.167 
.159 

"004 
.331 
.166 
.091 
.105 
.036 
.013 
.020 

Gram. 
■6."62i8 

Apr.  17,1911— Con. 
Peas 

Grams. 
200 
140 
180 
200 
300 

300 
600 

48 

Grams. 

1.48 
.42 
.67 

LIO 
.12 

Grams. 

0.164 
.094 
.130 
.220 
.020 

Gram. 
0.0190 

Egg         

Beets 

Butter            

Mashed  potato 

Rice  pudding 

Grape  juice  (c.  c.).. 
Carbonated  water 

(c.  c.) 

Water  (c.  c.) 

Sugar 

Sliced  bananas 

Cream           

Bread 

Jelly  (crab  apple).. 
Lamb             . .     . . 

Peas 

Total 

Apr.  18, 1911. 

Cream  of  wheat.... 
Egg 

Mashed  potato 

2,960 

15.97 

1.6.38 

.0190 

Cherry  juice 

Grape'juice  (c.  c). 

Carbonated  water 

(c.  c.) 

20 

55.2 

00 
145 
240 
170 

70 
160 
200 
IGO 
180 
200 

80 
300 

400 
400 
23 

.40 

1.14 

.07 

.28 

.89 

2.75 

.03 

5.84 

1.30 

2.11 

.70 

.42 

.02 

.12 

.022 
.131 
.013 
.039 
.182 
.163 
.005 
.343 
.166 
.180 
.085 
.0.58 
.005 
.020 

Water  (c.  c.) 

Butter 

* 

' 

Total 

2,540 

13.75 

1.331 

.0218 

Bread       

Jellv  (currant) 

Beef 

Apr.  15, 1911. 

20 

52.3 

60 
188 
240 
170 

70 
160 
200 
180 
160 
200 

SO 
300 

300 
400 
34 

.40 

1.08 

.07 

.36 

.94 

2.79 

.03 

6.40 

1.48 

.52 

.58 

.12 

.02 

.12 

.022 
.124 
.013 
.051 
.182 
.162 
.011 
.357 
.169 
.105 
.043 
.025 
.008 
.020 

"."6i86 

Peas 

.0218 

Cream  of  wheat 

Egg 

Lima  beans 

Boiled  potato 

Strawberries 

Strawberry  juice. . . 
Grape  juice  (c.c). 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Butt?r 

Bread        

Jellv  (grape) 

Beef 

Peas 

Boiled  potato 

Rice,  steamed 

Total 

Apr.  19,  1911. 
Oatmeal 

2,860 

16.07 

1.412 

.0218 

20 

54.5 

60 

70 

90 
170 

70 
160 
200 
160 

ino 

200 
300 

300 
400 
44 

.50 

L12 

.07 

.12 

.35 

2.67 

.03 

5.73 

1.10 

.69 

.35 

.02 

.12 

.093 
.129 
.013 
.020 
.070 
.152 
.004 
.343 
.171 
.021 
.09o 
.011 
.020 

Gran-'  juice  (c.c.).. 
Carbviitted  water 

(c.  c.)   .     ... 

■Rgg          

Water  (c.  c.) 

Butter 

Sugar 

Sliced  bananas  .... 

Total 

2,810 

14.91 

1.292 

.0186 

Bread 

Jelly  (crab  apple) . . 
Fowl  

Apr.  16, 1911. 

20 

53 

60 

170 

90 

170 

70 

160 

200 

140 

180 

250 

300 

300 
400 
43 

.40 

1.09 

.07 

.32 

.32 

2.74 

.03 

5.92 

1.46 

.21 

.43 

.90 

.12 

.022 
.126 
.013 
.046 
.069 
.166 
.004 
.339 
.173 
.044 
.091 
.185 
.020 

■■.'6262 

Peas          

.0212 

Cream  of  wheat  .  . 

Hominy         .     .  . 

Egg 

Sweet  potato 

Water  tee 

Butter     ..   . 

Orange 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Cream 

Bread 

Jellv  (crab  apple).. 
Fowl 

Peas 

Total 

Apr.  20,  1911.-^ 

Cream  of  wheat — 
Egsj 

Celery 

2,460 

12.87 

L143 

.0212 

Boiled  potato 

Ice  cream  .  .  . 

20 

51.5 
130 
290 
30T 

19 

.40 
1.06 
.25 
.32 

.022 
.122 
.055 
.085 

Grape  juice  (c.c.).. 

Carbonated  water 

<c.  c.) 

Water  (c.  c.) 

Sugar 

Water  (c.  c.) 

Total 

2,610 

14.01 

1.298 

.0202 



Total 

Apr.  26,  1911. 
Oatmeal    

Apr.  17,1911. 

20 

54 
60 
216 
240 
170 
70 
IGO 

.50 

1.11 

.07 

.41 

.91 

2.64 

.03 

6.51 

.093 

.128 
.013 
.058 
.180- 
.156 
.004 
.378 

611 

2.03 

.244 

Oatmeal 

20 
54 
50 
70 
150 
170 

.50 
1.11 
.Oo 
.13 
.59 
2.57 

.093 
.  123 
.011 
.024 
.115 
.159 

Egg 

Butter 

Orano'e 

Egg                     ...    . 

Cream 

Butter 

Bread 

Sliced  bananas 

Jelly  (quince) 

Lamb 

Bread 

^The  figures  are  for  )reakfast.     Took  charcoal  before  breakfast.     Laid  oS  squad.       «  Estimated 
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Chart  I. — Diet — Continued. 


SUBJECT  No.  5— Contimied. 


Food. 

Amount. 

1 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

1 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Apr.  26,  1911— Con. 

Jelly  (grape) 

Fowl        

i 

Grams. 

70 

150 

300 

lf=^ 

200 

1,200 

27 

Oram.s. 

0.0:3 

5.48 

2.28 

.48 

.02 

Grams. 

0.011 
.324 
.254 
.091 
.011 

Gram. 
0.0255 

i       Apr.  SO,  1911. 
Cream  of  wheat 

Grams. 

20 

53.7 

50 
212 
150 
170 

70 
150 
300 
160 
250 
400 

400 
400 
40 

Grams. 
0.40 
1.11 
.06 
.40 
.57 
2.75 

.m 

5.58 

2.19 

.53 

.93 

.16 

Grams. 

0.022 
.127 
.011 
.057 
.115 

Gram. 

Peas                    

1  Butter 

Sweet  potato 

1  Orange 

Cream 

Water  (c.c.) 

Sugar           

Bread            

162 

Jely  (crab  apple).. 
Fowl 

.004  ' 

318  1 

Total 

2.620 

13.25 

1.221 

.0255 

'  Peas 

.2^}  '6.0264 

Boiled  potato 

Ice  cream             

.092    

175 

Apr.tr,  1911. 

Cream  of  wheat.... 
Egg 

20 

50.8 

50 
158 
240 
170 

J 

300 
160 
200 
80 
400 

400 
800 
38 

.40 

1.05 

.06 

.30 

.89 

2.64 

.03 

5.57 

2.22 

.42 

.22 

.05 

.16 

.022 
.120 
.011 
.043 
.182 
.168 
.004 
.354 
.246 
.087 
.035 
.011 
.027 

■.0288 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

.027    

Butter 

Orange 

Total 

May  1,  1911. 

Oatmeal 

Egg 

Butter 

Orange 

Bread 

2.830 

14.71 

1.356  i     .0264 

Jellv  (crab  apple).. 
Veal. 

20 

53.2 

50 
167 
240 
170 

70 
150 
300 
160 
200 
400 

400 
500 
52 

.50 
1.10 

.06 

.31 

.89 
2.60 

.0:3 
5.40 
2.19 

.50 
1.54 

.16 

.093 
.126 
.011 
045 

Peas 

Boiled  potato 

Peaches 

Peach  juice 

Grape  juice  (c.c.).. 

Cream 

.  186  1 

(c.c.)           

Bread 

168  ' 

Water  (c.  c.) 

Jelly  (crab  apple).. 
Lamb 

.004 

Sugar         

335  : 

Peas 

251  '•      0222 

Total 

3,290 

14.01 

1.310 

.0288 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.  c.).. 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

.090    

oon  1 

Apr.  £8,  1911. 
Oatmeal 

20 

48 

50 

70 

240 

170 

70 

150 

300 

160 

182 

80 

400 

500 

200 

45 

.50 

.99 

.06 

.15 

.94 

2.72 

.03 

5.61 

2.37 

.53 

.24 

.06 

.16 

.093 
.114 
.011 
.018 
.191 
.165 
.004 
.324 
.2(52 

"0177 

.027 

Egg             

Butter 

Sliced  bananas 

Cream 

Total 

yfay  8, 1911. 

Cream  of  wheat.... 
Egg 



2,930 

15.28 

1.556 

0222 

Bread 

JeUy  (crab  apple).. 
Lamb 

20 

6.3.3 

50 
167 
240 
170 

70 
150 
300 
160 
200 

SO 
400 

400 

300 

26 

.40 

1.30 

.06 

.31 

1.03 

2.75 

.03 

5.52 

2.25 

.42 

.30 

.02 

.16 

.022 
.150 
.011 
.045 
.193 
.165 
.004 
315 

Peas 

Mashed  potato 

Cherries 

.09<')                  1 

.036 
.013 
.027 



Butter               .  . 

Grape  juice  (c.c.).. 

Cream 

Bread 

(c.c.) 

Jellv  (crab  apple).. 
Beef 

Water  (c.  c.) 

Sugar       .   



Peas 

251         0276 

Boiled  potato 

Strawberries 

Strawberrv  juice. . . 
Grape  juice  (c.  c.).. 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

Sugar 

Total 

^fay  3,  1911. 

Oatmeal 

.090  ' 

.058  ; 

Total 

2,690 

14.30 

1.354 

.0177 

Apr.  29,  1911. 
Cream  of  wheat 

20 

56.2 

50 

-168 

240 

170 

70 
150 
300 
160 
200 

80 
400 

400 

900 

51 

.40 
1.16 
.06 
.32 
.89 
2.77 

.m 

5.78 
2.46 
.42 
.12 
.02 
.16 

■■  1 
.022    

.027 

Egg 

.1.33 
.011 
.045 
.178 

Butter 

Orange 



Cream 

2.S00 

14.55 

1.336 

0276 

.163    

.004    

.311    

.  265        .  0276 

.091    

.025  1 

.008  1 

.027    

Jellv  (crab  apple).. 
Beef 

20 

54.6 

50 

70 
150 
170 

70 
130 
300 
150 
130 
200 

.50 
1.12 

.06 
.13 

2'.  89 
.01 
4.71 
2.13 
.44 
.23 
.02 

Peas 

093 

Boiled  potato..  . 

Egg.    ... 

129  1 

Pears 

Butter 

.011 
.028 
.114 
.159 
.004 
.281 
1S6 

Pear  juice 

Sliced  bananas 

Cream 

Grape  juice  (c.c.).. 
Carbonated  water 

Bread... 

(c.c.) 

Jellv  (crab  apple).. 
Fowl 

Water  fee.) 

Sugar 

.. 

Peas 

n«7 



.0276 

String  beans 

Sweet  potato 

Water  ice 

.055       .0074 

.055  ; 

.011  ' 

Total 

3.420 

14.59 

1.283 

62717°— 13—   -6 
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COPPER  AND   THE   HEALTH   OF    MAN, 


Chart  I . — Diet — Continued . 
SUBJECT  No.  5— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amoimt. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

May  3, 1911 -Con. 
Grape  juice  (c.  c.).. 

Grams. 
400 

400 

300 

47 

Grams. 
0.16 

Grams. 
0.027 

Gram. 

May  7, 1911. 

Cream  of  wheat 

Egg 

Grams. 

20 

52.3 

50 
154 
1.50 
170 

70 
130 
300 
150 
130 
250 
400 

400 
300 
58 

Grams. 

0.40 

1.08 

.06 

..30 

.60 

2.84 

.03 

5.24 

2.10 

.47 

.39 

.8.5 

.16 

Grams. 

0.022 
.124 
.011 
.042 
.119 
.150 
.011 
.278 
.186 
.059 
.083 
.168 
.027 

Gram. 

(c.c.) 

Water  (c.  c.) 

Sugar 

Butter 

Orange 

Cream        

Total 

2.640 

12.97 

1.153 

0.0311 

Jelly  (grape) 

May  4, 1911. 

Cream  of  wheat.... 
Eez              

20 

55.4 

50 
157 
240 
170 

70 
130 
300 
150 
130 
200 

80 
400 

400 
200 
32 

.40 

1.14 

.06 

.30 

.91 

2.52 

.03 

4.84 

2.13 

.42 

.35 

.22 

.05 

.16 

.022 
.131 
.011 
.042 
.174 
.154 
.004 
.315 
.181 
.060 
.072 
.035 
.011 
.027 

".'0246 
.0059 

Peas 

0.0231 

String  beans 

Boiled  potato 

Ice  cream 

.0063 

Butter      

Grape  juice  (c.  c.).. 
Carbonated  water 

(c.  c.) 

Water  (CO.) 

Bread 

Jelly  (crab  apple).. 

Total 

May  8,  1911. 
Oatmeal.        . .     . 

Peas    

2,780 

14.52 

1.280 

.0294 

String  beans 

Boiled  potato 

Peaches 

20 

58.2 

50 
149 
240 
170 

70 
130 
300 
150 
130 
200 
400 

400 
300 
54 

.50 

1.20 

.06 

.29 

.89 

2.79 

.03 

4.82 

1.92 

.48 

.39 

1.30 

.16 

.093 
.138 
.011 
.040 
.176 
.171 
.011 
.276 
.181 
.077 
.084 
.215 
.027 

Peach  juice 

Grape  juice  (c.  c.).. 

Egg 

Butter 

(c.  c.) 

Water  (CO.) 

Bread 

Jelly  (grape) 

Lamb 

Total 

2,780 

13.53 

1.239 

.0305 

Peas 

.0219 

May  5, 1911. 
Oatmeal 

20 

54.5 

50 

70 
240 
170 

70 
130 
300 
150 
130 
200 

SO 
400 

400 

300 

66 

.50 

1.12 

.06 

.14 

.96 

2.99 

.03 

4.71 

2.19 

.44 

.43 

.22 

.05 

.16 

.093 
.129 
.011 
.019 
.182 
.161 
.004 
.293 
.186 
.059 
.075 
.035 
.011 
.027 

".'6276 
.0071 

String  beans 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.  c.).. 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

Sugar        

.0072 

Egg 

Butter 

Sliced  bananas 

Cream. 

Bread 

Jelly  (crab  apple).. 
Lamb 

Total 

May  9,  1911. 

Cream  of  wheat 

Egg 

2.820 

14.8:3 

1.500 

.0291 

Peas 

String  beans 

Mashed  potato 

Peaches 

20 

51.6 

50 
251 
240 
170 

70 
130 
300 
150 
130 
200 

80    ' 
400 

400 
300 
34 

.40 

i.or. 

.06 

.48 

.89 

2.75 

.03 

5.14 

2.16 

.42 

.40 

.36 

.02 

.16 

.022 
.122 
.011 
.068 
.180 
.171 
.005 
.273 
.204 
.056 
.092 
.058 
.005 
.027 

Peacli  juice 

Grape  juice  (c.  c.).. 
Carbonated  water 

Butter... 

Orange. . 

(c.  c.) 

Water  (c.  c) 

Cream 

Bread 

Jelly  (currant) 

Beef 

Total 

2,830 

14.00 

1.285 

.0341 

Peas..         

.  0270 

String  beans 

Boiled  potato 

Strawberries 

Strawberry  juice... 
Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

00()0 

3 fay  6,  1911. 

Cream  of  wheat 

Egg 

20 

52.1 

50 
156 
240 
170 

70 
130 
300 
150 
130 
200 

80 
400 

400 

300 

43 

.40 

1.07 

.06 

.30 

1.01 

2.82 

.03 

4.97 

1.89 

.48 

.51 

.12 

.02 

.16 

.022 
.123 
.011 
.042 
.193 
.153 
.011 
.281 
.189 
.063 
.087 
.025 
.008 
.027 

".'6249 
.0074 

Butter 

Bread 

Jelly  (grape) 

Beef 

Total 

May  10,  1911. 
Oatineal. 

2,980 

14.33 

1.294 

.  03"  . 

Pea^ 

String  beans 

Boiled  potato 

Pears 

20 

52.5 

50 

70 
150 
170 

70 
130 
300 
150 

.50 

1.08 

.06 

.13 

.59 

2.72 

.03 

4.78 

2.10 

.45 

.093 
.124 
.011 
.018 
.117 
.166 
.005 
.269 
.175 
.059 

Pear  juice 

Egg 

Grape  juice  (c.  c.).. 
Carbonated  water 

(cc.) 

Water  (c.  c.) 

Sugar 

Butter 

Sliced  bananas 

("reaTii 

Bread 

Jellv  (currant) 

Fowl 

Total 

2,890 

13.84 

1.2.35 

.0323 

Peas 

.0201 

String  beans 

.0074 

TAYLOR  S   EXPEBIMENTS. 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  6— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop. 
per. 

May  10,  1911— Con. 
Sweet  potato 

1  Grams. 
130 
200 
400 

400 

400 

38 

Grams. 

0.43 

.02 

.16 

Grams. 

0.  072 
.Oil 
.027 

Gram. 

May  U,  1911. 

Cream  of  wheat 

Egg 

Grams. 

20 

59.3 

50 
150 
150 
170 

70 
130 
300 
150 
130 
250 
400 

400 

300 

33 

Grams. 

0.40 

1.22 

.06 

.29 

.57 

2.77 

.03 

4.90 

2.31 

.47 

.42 

.93 

.16 

Grams. 

0.022 
.141 
.011 
.041 
.113 
.1(>9 
.011 
.269 
.183 
.063 
.085 
.188 
.027 

Gram. 

Grap?jnic8(c.c.).. 
Carbonated  water 

Butter 

Oranc'e 

(CO.) 

"Water  (c.c.) 

Bread 

•Tellv  (grape) 

Fowl 

Total 

2,730 

13. 05 

1.147 

0. 0275 

Peas... 

0  0270 

String  beans 

Boiled  potato 

Ice  cream  . 

.0072 

Map  11,  1911. 

20 

52.5 

50 
174 
240 
170 

70 
130 
300 
150 
130 
200 

80 
400 

500 

600 

3.5 

.40 

1.08 

.06 

.33 

.89 

2.70 

.03 

5.14 

2.10 

.42 

.40 

.22 

.05 

.10 

.022 
.124 
.011 
.047 
.182 
.1(3 
.004 
.307 
.189 
.060 
.074 
.035 
.011 
.027 

".'0234 
.0072 

Cream  of  wheat 

Egg 

Grape  juice  (c.c.).. 
Carbonated  water 

(C.C.) 

Water  (c.c.) 

Sugar 



Butter 

Orange..           

Cream 

Bread 

Total 

May  15,  1911. 
Oatmeal 

Jelly  (quince) 

2,760 

14.53 

1.323 

.0342 

Peas 

20 

55.2 

50 
196 
240 
170 

70 
130 
300 
150 
1.30 
200 
400 

400 

400 

52 

..50 
1.14 

.06 

.37 
1.01 
2.65 

.03 
4.99 
2.28 

.48 

.40 
1.12 

.16 

.093 
.131 
.011 
.053 
.186 
.163 
.005 
.278 
.181 
.067 
.076 
.206 
.027 

String  beans 

Boiled  potato 

Peaches 

Egg 

Peach  juice 

Grape  juice  (c.c.).. 
Carbonated  water 

Butter 

Orange 

(c.c.) 

Bread 

Water  (c.c.) 

.Telly  (currant) 

Lamb 

Sugar 

Total 

3,300 

13.98 

1.256 

.0306 

String  beans 

Mashed  potato  .... 

Rice  pudding 

Grape  juice  (c.c.).. 
Carbonated  water 

(CO.) 

Water  (c.c.) 

Sugar 

.00-38 

May  12  1911. 
Oatmeal 

20 

50.3 

50 

70 
240 
170 

70 
130 
300 
150 
130 
200 

80 
400 

^00 
800 
52 

.50 
1.04 

.06 

.10 

.86 

2.74 

.03 

5.03 

2.22 

.45 

.05 
.16 

.093 
.119 
.011 
.021 
.180 
.171 
.004 
.287 
.183 
.a59 
.092 
.035 
.011 
.027 

::::::: 

"■.*629i 

.0068 



Egg 

Butter... 

* 

* 

Sliced  bananas 

* 

' 

Total 

Man  16,  1911. 

Cream  of  wheat.... 
Egg 

Bread 

2,960 

15.19 

1.477 

.0335 

Jelly  (quince) 

Laiiib 

20 

56.2 

50 
167 
240 
170 

70 
130 
300 
150 
130 
200 

80 
1,200 

29 

.40 

1.16 

.06 

.31 

.91 

2.67 

.03 

5.02 

2.10 

.44 

.31 

.44 

.02 

.022 
.133 
.011 
.045 
.185 
.166 
.005 
.273 
191 

Peas...           ..     . 

String  beans 

Mashed  potato 



Peaches     . . 

Butter 

Peach  juice 

Grape  juice  (c.c.).. 

Cream 

Carbonated  water 

Bread 

Ccc.) 

.Tellv  (currant) 

Beef 

Water  (c.c.) 

, 

Sugar 

Peas 

0970 

String  beans 

Boiled  potato 

Strawberries 

Strawberry  juice... 

Water  (c.c.) 

Sugar. .  . 

.  mo  I     .  0075 
.092  , 

058  ' 

Total 

3,310 

13.88 

1.293 

.0359 

May  IS.  1911. 

20 

49.  5 

50 
190 
240 
170 

70 
1.30 
300 
150 
130 
200 

80 
400 

400 
(00 
44 

.40 

1.02 

.06 

.36 

.79 

2.72 

.03 

5.08 

2.16 

.44 

.39 

.12 

.02 

.16 

.022 
.117 
.011 
.051 
.166 
.165 
.011 
.269 
.197 
.058 
.084 
.025 
.008 
.027 

'    "0246 
.0078 

.005 

Cream  of  wheat 

Total 

May  17,  1911. 
Oatmeal 

Butter 

2,990 

13.87 

1.246 

0345 

Cream 

20 

51.1 

50 

70 
150 
170 

70 
130 
300 
150 
130 
200 
40(1 

400 

.50 

1.05 

.06 

.15 

.57 

2.69 

.03 

4.59 

1.68 

.45 

.33 

.02 

.16 

.093 
121 

Bread 

Jelly  (grape) 

Beef 

Egg      

Peas 

Butter 

Oil 

String  beans 

Boiled  potato 

Sliced  bananas 

.023  ; 

.115    

Pears. 

Bread 

.165 
.005 
.261 
.189 

Pear  juice 

Jelly  (currant) 

Fowl       

Grape  juice  (c.c.).. 
Carbonated  water 

Peas 

(CO 

String  beans 

Sweet  potato 

064  '         .   . 

Water  (c.c.) 

.061  1 

Sugar 

OH          

Grape  juice  (c.c.).. 

Carbonated  water 

(c.c.) 

MO- 

Total 

3,220 

13.75 

1.211 

.0324 
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COPPER  AND   THE   HEALTH    OF    MAN, 


Chart  I. — Diet — Continued. 
SUBJECT  No.  5— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Afay  17, 1911— Con. 

Water  (c.c.) 

Sugar 

Grams. 
200 
54 

Grams. 

Grams. 

Gram 

May  21,  1911. 

Cream  of  wheat 

Eg" 

Grams. 

20 

49.2 

50 
155 
150 
170 

70 
130 
300 
150 
130 
250 
400 

400 
600 
38 

Grams. 

0.40 

1.01 

.06 

.30 

.59 

2.87 

""5."  62" 

1.71 

.44 

.48 
.90 
.16 

Grams. 

0.022 
.117 
.011 
.042 
.114 
.175 
.004 
.273 
.197 
.055 
.083 
.181 
.027 

Gram. 

Total 

2,550 

12.28 

1.146 

Orange     

May  18,  1911. 

20 

53.9 

50 
161 
240 
170 

70 
130 
300 
150 
130 
200 

SO 
400 

400 

300 

26 

.40 

1.11 

.06 

.30 

.91 

2.75 

.03 

5.14 

1.65 

.44 

.29 

.22 

.05 

.16 

.022 
.128 
.011 
.043 
.191 
.171 
.004 
.304 
.186 
.052 
.067 
.035 
.011 
.027 

...... 

Bread 

Cream  of  wlieat 

Jelly  (quince) 

Fowl 

Egg        

Peas 

Butter       

String  beans 

Boiled  potato 

Orange        ....... 

Bread 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Jelly  (crab  apple).. 

String  beans 

Boiled  potato 

Total 

May  22,  1911. 

3,060 

13.94 

1.301 

Peach,  juice 

Grape  juice  (c.  c.).. 
Carbonated  water 

(c.c.) 

Water  (CO.) 

Sugar 

20 
64 
50 
152 
240 
170 
70 
130 
300 
150 
130 
200 
400 

400 
600 
62 

.50 

1.32 

.06 

.29 

.91 

2.75 

.03 

4.24 

1.80 

■t 

1.24 
.16 

.093 
.152 
.011 
.041 
.185 
.171 
.004 
.269 
.191 
.063 
.073 
.201 
.027 

Egg 

Butter 

Total 

2,880 

13.51 

1.252 

Cream 

Bread 

May  19,  1911. 

20 

52.6 

50 

70 
205 
170 

70 
130 
300 
150 
130 
200 

80 
400 

400 
400 
50 

..50 

1.08 

.06 

.13 

.74 

2.77 

.03 

4.29 

1.65 

.42 

.35 

.22 

.05 

.16 

.093 
.125 
.011 
.017 
.163 
.175 
.005 
.265 
.178 
.062 
.072 
.035 
.011 
.027 



Jelly  (quince) 

Lamb 

Oatmeal    

Peas 

Egg 

String  beans 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.c.)-. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Total 

May  23,  1911. 

Cream  of  wheat.... 
Egg 

Butter 

Sliced  bananas 

Bread 

Jelly  (currant) 

String  beans 

Mashed  potato 

t 

3,140 

14.19 

1.481 

Peach  juice 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

20 

55.7 

50 
190 
240 
170 

70 
130 
300 
150 
130 
200 

80 
1,300 

28 

.40 

1.15 

.06 

.36 

.89 

2.67 

.03 

5.28 

1.83 

.45 

.38 

.36 

•     .02 

.022 
.132 
.011 
.051 
.186 
.157 
.011 
.276 
.181 
.052 
.065 
.058 
.005 

Butter 

Total 

2,880 

12.45 

1.239 

Bread  

Jellv  (grape) 

Beef              

May  30,  1911. 

28 

53 

50 

137 

240 

170 

70 

130 

300 

150 

130 

200 

80 

400 

400 
400 
42 

.40 

1.09 

.06 

.26 

.98 

2.64 

.03 

4.78 

1.71 

.42 

.39 

.12 

.02 

.16 

.022 
.126 
.011 
.037 
.195 
.175 
.005 
.290 
.189 
.067 
.092 
.025 
.008 
.027 

Peas 

Cream  of  wheat 

Egg       

String  beans 

Boiled  potato 

Strawberries 

Strawberry  juice... 

Water  (c.c.) 

Sugar 

Butter 

Orange          

Bread 

1 

Jellv  (currant) 

Beef 

Total........ 

May  24,  1911. 

3.110 

13.88 

1.207 

String  beans 

Boiled  potato 

?0 
157 

50 

70 
150 
170 

70 
130 
300 
150 

.50 

1.17 

.06 

.13 

.59 

2.82 

.03 

4.78 

1.65 

.45 

.093 
.135 
.011 
.019 
.117 
.163 
.011 
.261 
.189 
.058 

Pear  juice 

Egg 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Butter 

SUced  bananas 

Cream      

Bread            

Jelly  (grape) 

Fowl 

Total 

2,970 

13.06 

1.269 

Peas 

String  beans 

*  Estimated. 
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SUBJECT  No.  5— Ciontinued. 


Food. 


lAmount, 


MayS4  1911— Con. 

Sweet  potato 

Water  ice 

Grape  juice  (c.c.)-- 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Total 

May  So.  1911. 

Cream  of  wheat 

Egg 

Butter 

Orange 

Cream 

Bread 

Jellv  (grape) 

Veal 

Peas 

String  beans 

Boiled  potato 

Peaches 

Peach  juice 

Grape  juice  (c.c.).. 
Carbonated  water 

(C.c.) 

Water  (c.  c.) 

Sugar 

Total 

May  26, 1911. 

Cream  of  wheat — 

Egg 

Butter 

Sliced  bananas 

Cream 

Bread 

Jelly  (quince) 

Lamb 

Peas 

String  beans 

Mashed  potato 

Peaches 

Peach  juice 

Grape  juice  (c.c.).. 
Carbonated  water 

(CO.) 

Water  (c.  c.) 

Sugar 

Total 

May  27, 1911. 

OatmeaL 

Egg 

Butter 

Orange 

Cream 

Bread 

Jellv  (quince) 

Beef 

Peas 

String  beans 

Boiled  potato 

Pears 

Pear  juice 


Grams. 
130 
200 
400 

400 

400 

36 


2,730 


20 

52.7 

50 
195 
240 
170 

70 
130 
300 
150 
130 
200 

80 
400 

400 
400 


3,030 


20 

55. 

50 

70 

240 

170 

70 

130 

300 

150 

130 

200 

80 

400 

400 

300 

56 


2,820 


20 

51.4 

50 
235 
240 
170 

70 
130 
300 
150 
130 
200 

80 


Nitro- 
gen. 


Grams 

0.31 

.02 

.16 


12.67 


.40 

1.09 

.06 

.37 

.94 

2.70 

.03 

5.28 

1.71 

.45 

.49 

.22 

.05 

.16 


13.95 


.40 

1.14 

.06 

.13 

.91 

2.75 

.03 

4.71 

1.77 

.45 

.40 

.22 

.05 

.16 


13.18 


.50 
1.06 


.45 


Phos- 
phor- 
us. 


Grams. 

0. 0G6 

.011 

.027 


.022 
.125 
.011 
.053 
.186 
.162 
.011 
.304 
.202 
.054 
.069 
.a35 
,011 
,027 


1.272 


.022 
.132 
.011 
.017 
.182 
.157 
.004 
.281 
.194 
.052 
.043 
.035 
.011 
.027 


1.168 


.093 
.122 
.011 
.063 
.178 
.168 
.004 
.276 
.191 
.060 
.043 
.025 


Cop- 
per. 


Gram. 


Food. 


May  27, 1911— Con. 

Grape  jmce  (c.  c.) 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

Sugar 

Total 

May  28, 1911. 

Cream  of  wheat. . . 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  (currant) 

Fowl 

Peas 

String  beans 

Boiled  potato 

Ice  cream 

Grape  juice  (c.  c.) 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

Sugar 

Total 

May  29,  1911. 

Oatmeal 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  (currant) 

Lamb 

Peas 

String  beans 

Mashed  potato. . . 

Rice  pudding 

Grape  juice  (c.  c.) 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

Sugar 

Total 

May  30, 1911. 

Cream  of  wheat. . . 

Egg 

Butter 

Orange 

Cream 

Bread 

Jellv  (quince) 

Beef 

Peas 

String  beans 

Boiled  potato 

Strawberries 

Strawberrj-  juice.. 

Water  (c.  c.) 

Sugar 

Total 


Amount. 


Grams. 
400 

400 
400 
37 


3,060 


20 

54.3 

50 
126 
150 
170 

70 
130 
300 
150 
130 
250 
400 

400 

400 

39 


2,840 


20 

53. 

50 
161 
240 
170 

70 
130 
300 
150 
130 
200 
400 

400 
500 
24 


3,000 


20 

50.4 

50 
165 
240 
170 

70 
130 
300 
150 
130 
200 

80 
1,200 

57 


3,010 


Nitro- 
gen 


Grams 
0.16 


.40 

1.12 

.06 

.24 

.54 

2.72 

.03 

4.82 

1.62 

.45 

.52 

.88 

.16 


13.56 


.50 

1.10 

.06 

.30 

.91 

2.65 

.03 

4.91 

1.62 

.50 

.40 

l.'fi 

.16 


14.70 


.40 

1.04 

.0(1 

.31 

.91 

2.77 

.03 

5.06 

1.56 

.45 

.38 

.36 

.02 


Phos- 
phor- 
us. 


Grams. 
0. 027 


.022 
.129 
.011 
.034 
.118 
.177 
.005 
.265 
.186 
.051 
.050 
.166 
.027 


.093 
.127 
.011 
.043 
.180 
.161 
.005 
.287 
.202 
.051 
.045 
.210 
.027 


1.442 


13.  3.'i 


.022 
.119 
.011 
.045 
.182 
.165 
.004 
.276 
.194 
.048 
.048 
.058 
.005 


1.17 


Cop- 


Gram. 
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SUBJECT  No.  6  (W.  C.  T.). 


Food. 

Mon- 
day. 

Tues- 
day. 

Wednes- 
day. 

Thurs- 
day. 

Friday. 

Satur- 
day. 

Sun- 
day. 

Grams. 

Grams. 
20 

Grams. 

Grams  ^ 
20 

Grams. 
26' 

Grams. 
20 

Grams. 
20 

20 

20 

Egg              

Butter            

10 

10 

10 

10 

10 

10 

Orange             

Sliced  banana     

80 
180 
220 

30 

"""iso" 

220 
30 

80 

Cream      

180 
220 
30 

180 
220 
30 
160 

180 

isn 

100 

Bread       

220           55o 

220 

Jelly    

30 

30 
160 

30 

Beet 

Fowl 

160 

160 

Veal 

160 

.....   . 

169 
150 
100 

160 
150 

Peas 

150 

150 

150 

150 

150 

Beets 

100 

100 

100 

Celery 

lO'l 

Hominy      

100 

Potato                .               

160 

160 

160 

160 

160 

16(1 

Sweet  potato             .           .                   ... 

160 

Steamed  rice 

100 

300 

300 

300 

Peaches 



300 

Pears 

400 

Cherries 

325 

Strawberries  

300 

Grape  juice  (c  c.) 

Carbonated  water  (c.  c.)     

Water  (c  c )                   ....         

Sugar                              .  .                 

Strawberry  juice 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Mar.  1,1911. 

Grams. 

20 

54 

10 

80 
180 
220 

30 
160 
150 
100 
160 
300 
400 

400 
100 

82 

Grams. 

0.50 

1.11 
.01 
.15 
.68 

3.52 
.01 

4.56 
.84 
.39 

.  5r. 

.03 
.16 

Grams. 
0.093 
.128 
.002 
.036 
.  140 
.184 
.  005 
.  363 
.085 

.nr! 
.  101 

017 
.027 

Gram. 

Mar.  S,  1911— Con. 
Peaches 

Grams. 
300 
100 
500 

100 
79 

Grams. 

0.33 

.06 

.20 

Grams. 

0.053 

.014 

.034 

Gram. 

Egg 

Peach  juice 

Graoe  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Butter 

Sliced  bananas 

Bread          

Jelly  a^rare) 

^^'r\■m^ 

Total 

Mar.  .^,  1911. 
Oatmeal 

Peas  . 

2,770 

13.83 

1.185 

Mashed  potato 

Water  ice 

20 

58.8 

10 

80 
180 
220 

30 
160 
150 
100 
160 
308 
100 
500 

500 
100 
59 

.50 

1.21 

.01 

.14 

.74 

3.59 

.01 

5.38 

.83 

.37 

.56 

.40 

.07 

.20 

.093 
.139 
.002 
.021 
.064 
.215 
.005 
.378 
.098 
.073 
.109 
.061 
.016 
.034 

EgJ; 

(c.c.) 

Water  (c.c.) 

Butter 

Sliced  bananas 

Bread 

Total 

2,400 

12.52 

1. 194 

Jelly  (grape) 

Lamb 

Mar  2  1911 

20 

45 

10 
111.5 
180 
220 

30 
160 
1.50 
100 
160 

.40 
.93 
.01 
.21 
.63 

3.34 
.01 

6.02 
.87 
.24 
.58 

.022 
.107 
.002 

030 
.  145 
.198 
.005 
.384 

092 
.030 
.  0i)9 

Peas 

Corn...             .  .  . 

Cream  of  wheat... - 
Egg 

Mashed  potato 

Cherries 

Butter 

Cherry  juice 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Bread 

Jelly  (grape) 

Peas 

Total 

String  bean'5 

Boiled  potato 

2,740 

14.01 

1.308 
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Chart  I. — Dtei— Continued. 
SUBJECT  No.  6— Continued. 


Food. 


Amount, 


Nitro- 
gen. 


Mar.  i,  1911. 

Cream  of  wheat — 

Kgg 

Butter 

Orange 

Cream 

Bread 

Jellv  (grape) 

Beef 

Peas 

Boiled  potato 

Rice,  steamed 

Pears 

Pear  juice 

Grape  juice  (CO.).. 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

Sugar 


Total. 


Mar.  '.,  1911. 

Cream  of  wheat. . . 

Egg 

Butter 

Orange 

Cream 

Bread 

JeUy  (grape) 

Fowl 


Celery 

Boiled  potato 

Icecream 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.  c.) 

Water  (c.  c.) 

Sugar 


Grams.   Grams.  Grams. 


20 

52.2 

10 
173.5 
180 
220 

30 
160 
150 
160 
100 
300 
100 
500 

500 
100 


2,750 


20 

47 

10 

115 

100 
220 
30 
160 
150 
100 
160 
300 
500 

500 
100 
92 


Total i  2,600 


Mar.  6,  1911. 

Oatmeal 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  (grape) 

Lamb 

Peas 

Beets 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.  c.).. 
Carbonated  water 

(c.c; 

Water  (c.  c.) 

Sugar 


20 

53.3 

10 
189 
180 
220 

30 
160 
150 
100 
160 
300 
500 

500 
100 
55 


0.40 

1.08 
.01 
.33 
.68 

3.45 
.01 

5.89 
.89 
.59 
.33 
.18 
.03 
.20 


Phos- 
phor- 
us. 


14.07 


0.022 
.124 
.002 
.047 
.138 
.252 
.005 
.363 
.118 
.130 
.027 
.038 
.010 
.034 


Cop- 
per. 


Food. 


Gram. 


Mar.  7, 1911— Con. 


.310 


.40 

.97 

.01 

.22 

.38 
3.54 

.01 
6.21 

.86  I 

.17 

.62 
1.11 

.20 


14.70 


.50 
1.10 
.01 


3.54 
.01 

5.46 
.84 
.26 
.54 

2.04 
.20 


Total !  2,730      I  15.  53     1.643 


.022 
.111 
.002 
.031 
.073 
.217 
.005 
.375 
.096 
.028 
.102 
.218 
.034 


1.314 


.093 
.126 
.002 
.051 
.134 
.213 
.005 
.357 
.094 
.077 
.098 
.359 
.034 


Mar.  7, 1911. 

Cream  o  wheat 

Egg 

Butter 

Orange , 

Cream 

Bread 

Jelly  (currant  and 

raspberry) 

Beef \ 

Peas 

Lima  beans 

Boiled  potato 


20 

5L7 

10 

181.  5 
180 
220 

30 
160 
150 
100 
160 


.40 
L06 
.01 
.34 
.70 
3.65 

.01 
5.57 

.84 
Lll 

.51 


.022 
.123 
.002 
.049 
.137 
.211 

.002 
..343 
.089 


Strawberries 

Strawberry  juice... 
Grape  juice  (c.c.).. 
Carbonated  water 

(c.  c.j  

Water  (c.  c.) 

Sugar 


Amount. 


Nitro- 
gen. 


Grams. 
300 
100 
500 

500 
100 
77.5 


Total '  2,840 


Mar.  8,  1911. 


Oatmeal 

Egg 

Butter 

Sliced  bananas 

Cream 

Bread 

Jelly  (currant  and 

raspberry) 

Fowl ". 

Peas 

Hominy 

Sweet  potato 

Water  ice 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.  c.) 

Water  (c.  c.) 

Sugar 


20 

54.4 

10 

80 
180 
220 

30 
160 
150 
100 
160 
300 
500 

500 
100 
82.5 


Total :  2,650 


Mar.  9,  1911. 

Cream  of  wheat 

Egg , 

Butter , 

Orange , 

Cream , 

Bread 

Jelly  (currant  and 

raspberry) 

Veal , 

Peas , 

String  beans 

Boiled  potato 

Peaches 

Peach  juice , 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) , 

Water  (c.c.) 

Sugar 


20 

56 

10 

152.5 
180 
220 


160 
150 
100 
160 
300 
100 
500 

500 
100 


Grams. 

0.54 

.02 

.20 


Phos-     ^^^ 
phor-     Cop- 


per. 


Grams.  Gram. 

0.088    

.007    

.034    


14.96     1.311 


.50 
1.12 
.01 
.16 
.68 
3.70 

.01 
6.27 
.87 
.37 
.35 
.03 
.20 


14.27 


.093 
.129 
.002 
.022 
.135 
.227 

.002 
.357 
.093 
.014 
.067 
.017 
.034 


1.192 


.40 
1.15 
.01 
.30 
.70 
3.67 

.01 
5.71 
.78 
.27 
.61 
.33 
.06 
.20 


.022 
.133 
.002 
.041 
.134 
.215 

.002 
.387 
.084 
.024 
.102 
.053 
.014 
.034 


Total 

2,840 

14.20 

1.247 

Mar.  10,  1911. 
Oatmeal      

20 

57 

10 

80 
180 
220 

30 
160 
150 
100 
160 
330.5 
100 
500 

500 
100 
53 

.50 

1.17 

.01 

.17 

.67 

3.72 

.01 

5.33 

.80 

.42 

.66 

.43 

.07 

.20 

.093 
.135 
.002 
.021 
.134 
.217 
.005 
.352 
.080 
.068 
.091 
.065 
.016 
.034 

Egg 

Butter 

Sliced  bananas 

Cream .         .       ... 

Bread 

Jelly  (grape) 

Lamb                .  .. 

Peas 

Com                   

Boiled  potato 

Cherries             

Cherry  juice 

Grape  juice  (c.  c.).. 

Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Total 

2,750 

14.16 

1.313 

" 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  6— Continued. 


Food. 

Amoimt. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Mar.  11, 1911. 

Grams. 

20 

56.5 

10 

168.5 
180 
220 

30 
160 
150 
160 
100 
300 
100 
500 

500 
100 
96 

Grams. 

0.40 

1.16 
.01 
.32 
.70 

3.67 
.01 

5.98 
.81 
.61 
.35 
.18 
.03 
.20 

Grams. 

0.022 
.134 
.002 
.046 
.137 
.211 
.005 
.342 
.080 
.103 
.020 
.038 
.010 
.034 

Gram. 


Mar.  22,  1911. 
Oatmeal 

Grams. 

20 

57.5 

10 

80 
180 
220 

30 
160 
150 
100 
160 
300 
500 

500 
100 
97.5 

Grams. 

0.50 

1.18 

.01 

.16 

.74 

3.76 

.01 
6.18 
1.11 
.38 
.40 
.03 
.20 

Grams. 
0.093 
.136 
.002 
.017 
.135 
.196 

.002 
.314 
.128 
.011 
.063 
.017 
.034 

Gram. 

Egg     

Egg 

Butter 

Orange 

Sliced  bananas 

Cream 

Bread 

JeUy  (grape) 

Beef                

Jelly  (currant  and 

Peas 

Mashed  potato 

Rice  (steamed) 

Pears 

Peas 

0.0165 

Hominy 

Sweet  potato 

Water  ice. . 

Pear  juice 

Grape  juice  (c.  c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Grape  juice  (c.  c.).. 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

Sugar 

Total 

Mar.  23,  1911. 

Cream  of  wheat.... 
Egg 

Total 

2,850 

14.43 

1.184 

2,670 

14.66 

1.148 

.0165 

Mar.  12,  1911. 

Cream  of  wheat.... 
Egg 

20 

52.5 

10 

178 
100 
220 
30 
160 
150 
100 
160 
300 
500 

500 
100 
101 

.40 

1.08 
.01 
.34 
.36 

3.70 
.01 

5.49 
.81 
.14 
.62 

Lll 
.20 

.022 
.124 
.002 
.048 
.072 
.219 
.005 
.331 
.080 
.034 
.106 
.197 
.034 

20 

53.3 

10 

186.8 
180 
220 

30 
160 
150 
100 
160 
300 
100 
500 

500 
100 
75.5 

.40 
1.10 
.01 
.35 
.65 
3.59 

.01 
6.32 
1.11 

.26 
.64 
.33 
.06 
.20 

.022 
.126 
.002 
.050 
.127 
.204 

.002 
.367 
.128 
.026 
.115 
.053 
.014 
.034 



Butter 

Butter 

Orange 

Orange 

Cream 

Cream 

Bread 

Bread 

Jelly  (grape) 

Fowl 

Jelly  (currant  and 

raspberry) 

Veal. 

Peas 

Celery 

Peas. 

0147 

Boiled  potato 

Ice  cream 

String  beans 

Boiled  potato 

Peaches 

Grapejuice(c.  c.).. 
Carbonated  water 
(c.c  ) 

Peach  juice 

Grape  juice  (c.  c.).. 
Carbonated  water 

(c.c.) 

Water(c.c.) 

Water  (c.c.) 

Sugar 

Total 

2,680 

14.27 

1.274 

Total 

Mar.  U.  1911 
Oatmeal 

Mar.  13,  1911. 

20 

65.5 

10 
132.5 
180 
220 

30 
160 
150 
100 
160 
300 
500 

500 
100 
66.7 

.50 

1.35 
.01 
.26 
.67 

3.65 
.01 

5.33 
.81 
.27 
.58 

2.16 
.20 

.093 
.155 
.002 
.036 
.134 
.213 
.005 
.331 
.083 
.086 
.099 
.420 
.034 

....'..'. 

2,850 

15.03 

L270 

.0147 

Oatmeal. 

20 

55.5 

10 

80 
180 
220 

30 
160 
150 
100 
160 
309.5 
100 
500 

500 
100 
49 

.50 
1.14 
.01 
.14 
.70 
3.50 

.01 
6.14 
1.14 
.39 
.58 
.40 
.07 
.20 

.093 
.132 
.002 
.019 
.134 
.200 

.002 
.339 
.123 
.069 
.105 
.061 
.016 
.034 

Egg  . 

Butter... 

Egg 

Cream 

Butter 

Bread 

SiKed  bananas 

Jelly  (grape) 

Lamb 

Bread 

Peas 

Telly  (currant  and 

raspberry) 

Lamb 

Beets 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.  c.).. 
Carbonated  water 
(c.c.) 

Peas... 

.0170 

Com 

Mashed  potato 

Water  (c.c).  . 

.'.'.'.'.'.'. 

Cherry  juice 

Grape  juice  (c.c). 
Carbonated  water 

(c.c) 

Water  (c.c) 

Sugar 

Sugar...     .     .  . 

Total 

2,700 

15.80 

1.691 

Mar.  U,  1911.1 

20 
108 
80 
15 

022 
.029 
.060 



Total 

Mar.  2^,  1911. 
Cream  of  wheat. . . . 

Cream  of  wheat.... 

2,730 

i^ 

1.329 

.0170 

20 

54.5 

10 

.40 
1.12 
.01 

.022 
.129 
.002 

Total 

.111 

Butter 

>  Took  sick. 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  6— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

MaT.g5,1911-Cori. 
Orange 

Grams. 
148.7 
180 
220 
30 
160 
150 
ItX) 
100 
380 
100 
500 

500 
100 
75 

Grams. 

0.29 
.70 

3.45 
.01 

6.37 

1.17 
.50 
.34 
.18 
.03 
.20 

Grams. 

0.040 
.132 
.202 
.005 
.339 
.126 
.087 
.034 
.038 

Gram. 
'6.'6i79 

Mar.  28, 1911— Con. 

Lima  beans 

Boiled  potato 

Strawberries 

Strawberry  juice. . . 
Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Grams. 
100 

im 

300 
100 
400 

400 
100 
23.5 

Grams. 
1.29 
.48 
.42 
.02 
.16 

Grams. 
0.093 
.101 
.088 
.007 
.027 

Gram. 

Cream              . . . . . 

Bread 

Jelly  (grape) 

Beef 

Peas              

Boiled  potato 

Rioe  ^teamed 

010  ' 

Total 

Mar.  29,  1911 
Oatmeal 

Grape  juice  (CO.).. 

Carbonated  water 

(c.c.) 

.034 



2,590 

15.97 

1.322 

0.0173 

20 

60.5 

10 

80 
180 
220 

30 
160 
150 
100 
160 
300 
580 

500 
100 
116.5 

.50 
1.25 
.01 

.18 
.74 

3.78 

""e.'ii' 
1.14 

.39 
.35 
.03 
.20 

.093 
.143 
.002 
.016 
.138 
.204 
.002 
.343 
.127 
.013 
.000 
.017 
.034 

Water  (c.c.) 

Sugar 

Eee 

'Total 

2,810 

14.77 

1.200 

.0179 

Butter 

Sliced  bananas 

Cream 

Mar.  26,  1911. 

20 

51.5 

10 
156 
100 
220 

30 
160 
150 
100 
160 
300 
500 

500 
100 
99 

.40 
1.06 
.01 
.30 
.39 
3.54 

.01 
5.82 
1.08 

.21 

.66 
1.14 

.20 

.022 
.122 
.002 
.042 
.074 
.209 

.002 
.331 
.118 
.046 
.081 
.210 
.034 

".'6i83 

Bread 

Cream  of  wheat 

Eee                  .  ... 

Jelly  (quince) 

Fowl.. 

Butter 

Peas 

01 S6 

Hominy 

Sweet  potato 

Water  ice 

Bread     

Jellv  (currant  and 

raspberry) 

Fowl                ...  . 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Pea-: 

Celery 

Boiled  potato 

Ice  cream 

Total 

Mar.  SO,  1911 

Cream  of  wheat.... 
Egg 

2,690 

14.68 

1.192 

.0186 

Grape  juice  (c.c.).. 

Carbonated  water 

(c  c).         .  .. 

20 

49.5 

10 
123 
180 
220 

30 
160 
150 
100 
160 
300 
100 
500 

500 
100 
121 

.40 
1.02 
.01 
.24 
.67 
3.52 

.01 
5.81 
1.11 
.27 
.46 
.33 
.06 
.20 

.022 
.117 
.002 
.033 
.137 
.192 

.002 
.387 
.125 
.027 
.110 
.053 
.014 
.034 

Water  (c.c.) 



Sugar 

Butter 

Total 

2,660 

14.82 

1.293  1     .0183 

Orange 

Mar.  27,  1911. 

20 

56 

10 
152 
180 
220 

30 
160 
150 
100 
160 
300 
500 

500 
100 
116.5 

.50 
1.15 
.01 
.29 
.70 
3.59 

.01 
6.05 
1.08 

.36 

.51 
1.89 

.20 

.093 
.133 
.002 
.041 
.137 
.204 

.002 
.342 
.128 
.054 
.105 
.312 
.034 

".'6162 

Bread 

Oatmeal 

Jelly  (currant  and 

raspberry) 

Veal. 

Egg 

' 

Butter 

Peas 

.0156 

Orange 

String  beans. 

Boiled  potato 

Cream 

Bread 

Jelly  (currant  and 
raspberry) 

Peach  juice 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Peas 

Beets 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.c.).. 

Carbonated  water 

(c.c.) 

Total 

Mar.  31,  1911. 
Oatmeal 

2,820 

14.11 

1.255 

.0156 

20 
51 
10 
136 
180 
220 
30 
160 
150 
100 
100 
311 
100 
500 

500 

.50 

1.05 

.01 

.26 

.65 

3.43 

.01 

5.78 

1.14 

.36 

.45 

.40 

.07 

.20 

.093 
.121 
.002 
.037 
.140 
.206 
.005 
.336 
.127 
.  066 
.096 
.062 
.016 
.034 

Water  (c.c.) 

Sugar 

Vacr 

Total 

2,760 

16.34 

1.587 

.  0102 

Butter 

Mar.  28, 1911. 

20 

51 

10 
180.5 
180 
220 

30 
160 
150 

.40 
1.05 
.01 
.34 
.68 
3.70 

.01 
6.30 
1.11 

.022 
.121 
.002 
.049 
.135 
.209 

.002 
.339 
.127 

".'6i73 

Cream 

Bread . 

Cream  of  wheat 

Egg 

Jelly  (grape) 

Butter 

Peas 

0176 

Orange 

Cream 

Mashed  potato 

Cherries 

Bread ... 

Jelly  (currant  and 

raspberry) 

Reef. 

Cherry  juice 

Grape  juice  (c.c.).. 

Carbonated  water 

(c.c.) 

Peas 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  6— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Mar.  31, 1911— Con. 
Water  (c    c.) 

Grams. 
100 
98 

Grams. 

Grams. 

Gram. 

Apr.  4,  1911— Con. 
Orange 

Grams. 
182 
180 
220 
30 
160 
150 
100 
160 
300 
100 
500 

500 
100 
111 

Grams. 

0.34 

.70 

3.61 

"6!5i' 
L04 
L37 
.45 
.48 
.02 
.20 

Grams. 
0.049 
.135 
.204 
.002 
.343 
.125 
.110 
.096 
.088 
.007 
.034 

Gram. 

Sugar 

Cream 

Total 

2,830 

14.31 

1.341 

0.0176 

Jelly  (quince) 

Apr.  1, 1911. 

20 

60 

10 

80 
180 
220 

30 
160 
150 
160 
100 
300 
100 
500 

500 
100 
123.5 

.40 
1.24 
.01 
.14 
.68 
3.26 

"'6!32" 
1.11 

.56 
.28 
.18 
.03 
.20 

.022 
.142 
.002 
.027 
.132 
.186 
.002 
.343 
.123 
.073 
.020 
.038 
.010 
.034 

"'.'oiso 

Peas 

0. 0146 

Cream  of  wheat . . . 
Egg 

Lima  beans 

Boiled  potato 

Strawberries 

Strawberry  juice... 
Grapejuice(c.  c.).. 
Carbonated  water 
(c.  c.) 

Butter 

Sliced  bananas 

Cream. 

Bread 

Jelly  (quince) 

Beef 

Water  (c.c.) 

Sugar 

Total 

Apr.  6, 1911. 
Oatmeal 

Boiled  potato 

Rice,  steamed 

2,880 

16.30 

1.352 

.0146 

20 

56.5 

10 

80 
180 
220 

30 
160 
150 
100 
160 
300 
500 

500 
100 
139 

.50 
1.16 
.01 
.15 
.63 
3.63 

.01 
6.06 
1.16 
.37 
.27 
.03 
.20 

.093 
.134 
.002 
.021 
.135 
.196 

.002 
.346 
.126 
.011 
.069 
.017 
.034 

Pear  juice 

Grape  juice  (c.  c.).. 
Carbonated  water 

Egg 

(c.  c.)  . 

Butter 

Water  (c.c.) 

Sugar 

Sliced  bananas 

Cream 

Total 

2,790 

14.41 

1.154 

.0180 

Jelly  (currant  and 

FoTf"'"!'!;::::-; 

Apr.  S,  1911. 

20 

48 

10 
205 
100 
220 

30 
160 
150 
100 
160 
300 
500 

500 
100 
119.5 

.40 
.99 
.01 
.39 
.38 
3.43 

"6!62' 

1.08 

.17 

.51 

1.08 

.20 

.022 
.114 
.002 
.055 
.076 
.198 
.002 
.322 
.123 
.031 
.108 
.215 
.034 

"\'6i67 

Peas 

.0164 

Cream  of  wheat . . . 

Hominv... 

Egg 

Sweet  potato 

Water  ice 

Butter 

Orange     

Grapejuice(c.  c.).. 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

Sugar 

Cream 

Bread 

Jelly  (crab  apple) . . 
Fowl 

Peas 

Total 

Apr.  6,  1911. 

Cream  of  wheat... 

Egg  . 

Celery!!!!.';!.'!!!;; 

2,710 

14.18 

1.186 

.0164 

Boiled  potato 

Ice  cream 

20 

52 

10 

147.5 
180 
220 

30 
160 
150 
100 
160 
300 
100 
500 

500 
100 
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.40 
1.07 
.01 
.29 
.68 
3.30 

"5!87' 
1.16 
.27 
.59 
.33 
.06 
.20 

.022 
.123 
.002 
.040 
.135 
.200 
.002 
.367 
.123 
.025 
.067 
.053 
.014 
.034 

Grape  juice  (c.c.).. 
Carbonated  water 
(c.  c.) 

Water  (c.c.) 

Butter 

Sugar 

Orange 

Total 

2,720 

14.66 

1.302 

.0167 

Bread !!!!.. 

Jelly  (quince) 

Veal 

Apr.  3, 1911. 

20 

57.5 

10 
186.5 
180 
220 

30 
160 
150 
100 
160 
300 
500 

500 
100 
121 

.50 

1.18 

.01 

.35 

.70 

3.50 

.01 

6.46 

1.17 

.23 

.46 

1.95 

.20 

.093 
.136 
.002 
.050 
.134 
.200 
.005 
.370 
.127 
.043 
.094 
.325 
.034 

"!6i47 

Peas 

.0182 

Oatmeal    .  .  . 

String  beans 

Boiled  potato 

Peaches 

Egg     ...     . 

Butter 

Orange 

Peach  juice 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Cream 

Bread 

Jelly  (grape) 

T^a.mh 

Peas 

Total 

Apr.  7,  1911. 
Oatmeal 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

2,820 

14.23 

1.207 

.0182 

20 

55.5 

10 

80 
180 
220 

30 
160 
150 
100 
160 

.50 
1.14 
.01 
.19 
.63 
3.81 

"5!  76' 
1.11 
.35 
.48 

.093 
.132 
.002 
.023 
.137 
.208 
.002 
.339 
.130 
.070 
.102 

Egg 

Butter 

Sliced  bananas 

Total 

2,800 

16.72 

1.613 

.0147 

Bread 

Apr.  4, 1911. 

Cream  of  wheat... 
Egg 

20 
57 
10 

.40 
1.17 
.01 

.022 
.135 
.002 



Jelly  (crab  apple) . . 

Lamb 

Peas 

Com 

Mashed  potato 

!!!!!!! 

"!6i76 

Butter 

TAYLOR  S   EXPERIMENTS, 


91 


Chart  I. — Diet — Continued. 
SUBJECT  No.  6— Continued. 


Food. 

Amocmt. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 

.0. 

Phos- 
phor- 
us. 

Cop- 
per. 

Apr.  7, 1911— Caa. 

Grams. 
290 
1      100 
1      500 

500 
100 
134.5 

Grams. 

0.38 

.07 

.20 

Grams. 
0.057 

Gram. 

Apr.  11, 1911. 

Cream  of  wheat 

Egg 

Grams. 

20 

50.5 

10 

157.5 
180 
220 

30 
160 
150 
100 
160 
300 
100 
500 

500 
100 
86 

Grams. 

0.40 

1.04 

.01 

.30 

.68 

3.61 

.01 

5.92 

1.08 

1.27 

.61 

.51 

.02 

.20 

Grams. 
0.022 
.120 
.002 
.043 
.132 
.209 
.005 
.336 
.119 
.102 
.095 
.088 
.007 
.034 

Gram. 

Cherrv  juice 

Grape  juice  (cc.)-- 
Carbonated  water 

.016  1 

.034 

)  Butter 

Orange.. 

(c.c.) 

Water  (C.C.) 

Sugar 

Cream 

Bread 

....... 



Jelly  (grape) 

Beef 

Total 

2,790 

14.63 

L345 

0.0170 

Peas 

0. 0174 

Lima  beans 

Boiled  potato 

1  Strawberries 

1  Strawberry  juice... 
1  Grape  juice  (c.  c.).. 
i  Carbonated  water 
1      (c.c.) 

Water  (c.c.) 

Sugar 

Apr.  8, 1911. 

Cream  of  wheat... 
Egg 

20 

47.5 

10 
121 
180 
220 

30 
160 
150 
160 
100 
300 
100 
500 

500 
100 
90 

.40 
.98 
.01 
.23 
.68 
3.48 

"6"24' 
1.11 
.53 
.41 
.18 
.03 
.20 

.022 
.113 
.002 
.033 
.134 
.196 
.002 
.343 
.125 
.113 
.032 
.038 
.010 
.034 

1 

'".'6i58 

Buner 

Orange 

rVftam 

Bread 

Jelly  (crab  apple) . . 

Total 

Apr.  12,  1911. 
Oatmeal 

2,830 

15.66 

1.314 

.0174 

Peas 

BoiJed  potato 

Rice,  steamed 

Pears 

20 

56 

10 

80 
180 
220 

30 
160 
150 
100 
160 
300 
500 

500 
100 
99.5 

.50 
M5 
.01 
.14 
.68 
3.43 

'■5.' 87" 
1.11 
.41 
.26 
.03 
.20 

.093 
.133 
.002 
.031 
.138 
.209 
.002 
.331 
.130 
.014 
.082 
.017 
.034 

Pear  juice 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Egg 

Butter 

1  Sliced  bananas 

1  Cream 

Bread 

Jelly  (crab  apple).. 

Ifn-ar\ 

Total 

2,790 

14.48 

1.197 

.0158 

Peas 

.0176 

Apr.  9,  1911. 

20 

55.5 

10 

98 
100 
220 

30 
160 
150 
100 
160 
300 
500 

500 
180 

85 

.40 

1.14 

.01 

.19 

.40 

3.61 

.01 

5.68 

1.11 

.12 

.38 

1.11 

.20 

.022 
.132 
.002 
.026 
.076 
.200 
.002 
.333 
.120 
.036 
.102 
.218 
.034 

....... 

■■."6i77 

Sweet  potato 

I  Water  ice 

Cream  of  wheat.... 
Egg 

Grape  juice  (c.c.).. 
1  Carbonated  water 

(c.c.) 

Water  (c.c.) 

Suear 

Butter 

CrPAvn 

Bread 

Total 

Apr.  13, 1911. 
Cream  of  wheat. . . . 

Jelly  (currant) 

2,670 

13.79 

L216 

.0176 

Peas 

20 
53 

10 
128 
180 
220 

30 
160 
150 
100 
160 
500 
100 
500 

500 
100 
110.5 

.40 

L09 

.01 

.25 

.67 

3.70 

.01 

6.10 

1.13 

.27 

.37 

.33 

.06 

.20 

.022 
.126 
.002 
.035 
.137 
.202 
.005 
.363 
.120 
.026 
.080 
.053 
.014 
.034 

Celery 

Boiled  potato 

Grapejmce(c.  c.).. 
Carbonated  water 

Butter 

Orange 

(c.  c. )... 

Cream 

Water  (c.  c.) 

Bread 

Sugar 

.Telly  (grape) 

Total 

2,670 

14.36 

1.303 

.0177 

Peas 

.  0173 

String  beans 

Boiled  potato 

Peaches..   . 

Apr.  10,  1911. 

20 

51.5 

10 
180 
180 
220 

30 
160 
150 
100 
160 
300 
500 

500 
100 
147.5 

.50 
1.06 

.01 

.34 

.67 

3.26 

"■5.' 97' 
1.13 
.33 
.53 
1.80 
.20 

.093 
.122 
.002 
.049 
.129 
.192 



....... 

Oatmeal 

Peach  juice 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  (crab apple).. 
Lamb 

nno  !                1 

Total 

Apr.  14,  1911. 
Oatmeal 



.343 
.118 
.045 
.096 
.320 
.034 

■■."6i56 

2,820 

14.59 

1.219 

.0173 

Peas 

Beets 

20 

50.5 

10 

80 
180 
220 

30 
160 
150 

.50 
1.04 
.01 
.15 

3!  59 

"5.33' 
1.13 

.093 
.120 
.002 
.023 
.143 
.206 
.002 
.331 
.125 

Mashed  potato 

Rice  pudding 



Grape  juice  (c.  c.).. 
Carbonated  water 

Egg     .. 

Butter 



(c.c.) 

Sliced  bananas 

Water  (c.  c.) 

Cream 

Sugar 

RrPA(i 

leliy  (crab  apple).. 
Lamb 

Total 

2.  810 

15.80 

1.545       .f'. 

Peas 

.6164 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  6  -Continued. 


Food. 

Amount. 

NitrCK 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amoimt. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Apr.  H,  1911— Con. 
Corn 

Grams. 
100 
IfiO 
299 
100 
500 

500 
100 
84.5 

Grams. 
0.40 
.50 
.39 
.07 
.20 

Grams. 
0.065 
.094 
.059 
.016 
.034 

Gram. 

Apr.  18,  1911. 

Cream  of  wheat. . . . 

Egg 

Butter 

Grams. 

20 

59 

10 
159 
180 
220 

30 
160 
150 
100 
160 
300 
100 
500 

500 
100 
102 

Grams. 

0.40 

1.22 
.01 
.30 
.67 

3.56 
.01 

5.84 
.98 

L32 
.62 
.63 
.02 
.20 

Grams. 
0.022 
.140 
.002 
.043 
.137 
.211 
.002 
.343 
.125 
.113 
.076 
.088 
.007 
.034 

Gram. 

Mashed  potato 



Grape  juice  (c.c.).. 

Cream 

Bread 

(c.c.) 

Jelly  (currant) 

Beef 

Water  (c.  c.) 

Peas 

0. 0164 

Lima  beans 

Boiled  potato 

Strawberries 

Strawberry  juice. . . 
Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Total 

2,750 

14.08 

L313 

0. 0164 

Apr- 15, 1911. 

Cream  of  wheat.... 
Egg 

20 
51 
10 
177 
180 
220 
30 
160 
150 
160 
100 
300 
100 
500 

500 
100 
79 

.40 
L05 
.01 
.37 
.70 
3.61 
.01 
6.40 
Lll 
.46 
.36 
.18 
.03 
.20 

.022 
.121 
.002 
.053 
.137 
.209 
.005 
.357 
.127 
.094 
.027 
.038 
.010 
.034 

"'.'oiio 

Butter 

Total 

Apr.  19,  1911. 

Bread 

2,850, 

15.78 

L343 

.0164 

Jelly  (grape) 

Beef 

20 
57 
10 
80 
180 
220 
30 
160 
1.50 
100 
160 
300 
500 

500 
100 
100 

.50 
1.17 
.01 
.14 
.70 
3.45 

"5.' 73' 
.83 
.43 
.35 
.03 
.20 

.093 
.135 
.002 
.023 
.140 
.196 
.002 
.343 
.128 
.013 
.096 
.017 
.034 

Peas 

Boiled  potato 

Rice,  steamed 

Egg         

Pears                  

Butter              

Pear  juice 

Sliced  bananas 

Cream 

Grape  juice  (c.c.).. 
Carbonated  water 

Bread 

(c.  c.) 

Jelly  (crab  apple) . . 
Fowl 

Water  (c.  c.) 

Peas 

.  0159 

Hominy '. 

Sweet  potato 

Water  ice 

Total 

2,860 

14.89 

L236 

.0140 

Apr.  10, 1911. 
Cream  of  wheat.... 

20 
59 
10 
177 
100 
220 
30 
160 
150 
100 
160 
300 
500 

500 
100 
79 

.40 
L22 
.01 
.33 
.35 
3.54 

"5."  92' 
1.10 
.15 

.38 
1.08 
.20 

.022 
.140 
.002 
.048 
.076 
.215 
.002 
.339 
.130 
.031 
.081 
.223 
.034 

".'6i52 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 



Egg 

Butter 

Orange 

Total 

Apr.  20,  1911. 
Cream  of  wheat 

2,670 

13.54 

1.222 

Bread 

.0159 

Jelly  (crab  apple).. 
Fowl 

20 
55 
10 
170 
180 
220 
30 
160 
150 
100 
160 
300 
100 
500 

500 
100 

86 

.40 
L13 
.01 
.32 
.65 
3.39 
.01 
5.66 
.86 
.30 
.38 
.33 
.06 
.20 

.022 
.130 
.002 
.046 
.131 
.206 
.005 
.384 
.125 
.034 
.098 
.053 
.014 
.034 

Peas 

Celery .               

Boiled  potato 

Ice  cream 

Butter    

Oran£;e  

Grape  juice  (c.c.).. 
Carbonated  water 

Cream           

Bread               .  . 

(c.  c.) 

Jelly  (grape) 

Veal 

Water  (c.c.) 

Peas 

.0119 

String  beans 

Boiled  potato 

Total 

2,670 

14.68 

L343 

.0152 

Apr.  17, 1911. 
Oatmeal 

20 

48.5 

10 

173.5 
180 
220 

30 
160 
150 
100 
160 
300 
500 

500 
100 
138 

.50 
1.00 
.01 
.33 
.68 
3.41 

"e.'si' 
1.11 

.30 
.59 
1.65 
.20 

.093 
.115 
.002 
.047 
.135 
.202 
.002 
.378 
.123 
.067 
.116 
.330 
.034 

'  '.0143 

Peach  juice 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Egg 

Butter 

Orange 

Cream 

Total 

Apr.  21,  1911. 
Oatmeal 

Bread 

2,840 

13.70 

1.284 

.0119 

Jelly  (qumce) 

Lamb 

20 

59.5 

10 

80 
180 
220 

30 
160 
150 
100 
160 

.50 
1.23 
.01 
.16 
.61 
3.48 

■■5.' 63' 
1.11 
.40 
.42 

.093 
.141 
.002 
.018 
.132 
.211 
.002 
.357 
.126 
.071 
.090 

Peas                 .  . 

Beets 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.c.).. 

Ess 

Butter 

Sliced  bananas 

(c.c.) 

Water  (c.c.) 

Sugar 

Bread 

Jelly  (crab  apple) . . 
Lamb 

Peas 

Corn 

0117 

Total 

2,790 

16.29 

1.644 

.0143 

Potato 
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Chart  I.^ — i>t€i— Continued. 
SUBJECT  No.  6— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Apr.31, 1911— Con. 

Grains. 
311 
100 
500 

500 
100 

89 

Grams. 

0.40 

.07 

.20 

Grams. 

0.062 

.016 

.034 

Gram. 

Apr.  25,  1911. 

Cream  of  wheat. . . . 
Kgg     

Grains. 

20 

58 

10 
170 
180 
220 

30 
160 
150 
100 
160 
300 
100 
500 

500 
100 
98 

Gram.9. 

0.40 

1.19 

.01 

.32 

.67 

3.61 

"5."  68' 
1.13 
1.28 
.46 
.63 
.02 
.20 

Grams. 
0.022 
.137 
.002 
.046 
.134 
.213 
.002 
.351 
.123 
.112 
.101 
.088 
.007 
.034 

Gram. 

Cherry  juice 

Grape  juice  (c.c.).. 

Butter 

(c.c.) 

Water  (c.c.) 

Sugar 

Cream      

Bread 

Jelly  (crab apple).. 

Total 

2,770 

14.22 

1.355 

0.0117 

Peas 

0.0129 

Lima  beans 

Boiled  potato 

Strawberries 

Strawberry  juice. . . 
Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Apr.  22,  1911. 

Cream  of  wheat 

Egg                  

20 
48 
10 
165 
180 
220 
30 
160 
150 
160 
100 
300 
100 
500 

500 
100 

81 

.40 
.99 
.01 
.31 
.59 

3.52 
.01 

6.22 

m 

.40 
.34 
.18 
.03 
.20 

.022 
.114 
.002 
.045 
.132 
.209 
.002 
.336 
.119 
.096 
.030 
.03^ 
.010 
.034 

".■oi22 

Butter 

Orange     

Bread       

Jelly  (currant) 

Beef 

Total 

Apr.  26,  1911. 
Oatmeal.       

2,860 

15.60 

L372 

.0129 

Boiled  potato 

Rice,  steamed 

Pears 

20 

56.5 

10 

80 
180 
220 

30 
160 
150 
100 
160 
300 
500 

500 
100 
63 

.50 

L16 

.01 

.15 

.70 

3.32 

.01 

5.84i 

L14 

.38 

.48 

.03 

.20 

.093 
.134 
.002 
.027 
.138 
.206 
.005 
.346 
.127 
.014 
.091 
.017 
.034 

Egg 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c  ) 

Butter 

Sliced  bananas 

Cream                 

Water  (c.c.) 

Bread 

Sugar               

Jelly  (grape) 

Total 

2,820 

4.31 

L189 

.0122 

Peas...           

.0128 

Apr.  2S,  1911. 

20 

58 

10 

151 

100 

220 

30 

160 

150 

100 

160 

300 

500 

500 
100 
55 

.40 
1.19 
.01 
.29 
.36 
3.48 

5.74 

1.07 

.15 

.45 

1.08 

.20 

.022 
.137 
.002 
.041 
.073 
.202 
.002 
.331 
.119 
.028 
.080 
.210 
.034 

".'6162 

Sweet  potato 

Water  ice 

Cream  of  wheat.... 
Egg 

Grape  juice  (c-  c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Butter 

Orange 

Cream 

Total.. 

Apr.  27, 1911. 

Cream  of  wheat.... 
Egg 

Jelly  (quince) 

Fowl 

2,630 

13.92 

1.234 

.0128 

Peas 

20 

51 

10 

197 

180 

220 

30 

160 

150 

100 

160 

300 

100 

500 

500 
100 
85 

.40 
1.05 
.01 
.38 
.67 
3.41 

5.94 
Lll 
.30 
.42 
.33 
.06 
.20 

.022 
.121 
.002 
.053 
.137 
.217 
.002 
.378 
.123 
.031 
.087 
.053 
.014 
.034 

Celery 

Boiled  potato 

Icecream 

Grape  juice(c.  c.).. 
Carbonatea  water 

Butter  .. 

Orange 

(c.c.) 

Cream    . 

Water  (c.c.) 

Bread 

Sugar 

!  Jelly  (crab  apple).. 
j  Y go] 

Total 

2,610 

14.42 

1.281 

.0102 

Peas 

0144 

String  beans 

Boiled  potato 

Apr.  24,  1911. 

20 
53 
10 
150 
180 
220 
30 
160 
150 
100 
160 
500 
300 

500 
100 
112 

.50 

1.09 

.01 

.29 

.68 

3.17 

.01 

5.62 

1.17 

.19 

.48 

1.86 

.20 

.093 
.126 
.002 
.041 
.138 
.203 
.002 
..346 
.125 
.061 
.092 
.315 
.034 

■".■6i25 

Oat.TTiftal. 

Peach  juice 

Grare  juice  (c.  c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar 

Butter       

Orange 

Cream 



Bread 

Jelly  (currant) 

T.amb 

Total 

Apr.  28,  1911. 

Oatmeal 

Egg 

2,860 

14.28 

1.274 

0144 

Peas 

Beets 

20 

58.5 

10 

80 
180 
220 

30 
160 
150 

.50 
1.21 
.01 
.18 
.70 
3.52 

"5."  98' 
1.19 

.093 
.139 
.002 
.021 
.143 
.213 
.002 
.346 
.131 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.c.).. 
Carbonated  water 

Butter... 

(CO.) 

SUced  bananas 

WatCT  (CO.) 

Sugar 

Bread 

.0125 

Jelly  (crab  apple).. 
Laiiib 

Total 

2,750 

15.27 



1.583 

1  Peas 

.0089 

94 


COPPEB  AND   THE   HEALTH   OF    MAN. 


Chart  I. — Diet — Continued. 
SUBJECT  N©.  6— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Apr.  28, 1911— Con. 

Grams. 
100 
160 
309 
100 
500 

500 
100 
113 

Gravfis. 
0.43 
.53 
.40 
.07 
.20 

Grams. 
0.070 
.096 
.061 
.016 
.034 

Gram. 

May  2,  1911. 

Cream  of  wheat.... 
Egg     .              

Grams. 

20 

58 

10 
197 
180 
220 

30 
160 
150 
100 
160 
300 
100 
500 

500 
100 
110 

Grams. 

0.40 

1.19 

.01 

.37 

.77 

3.56 

.01 

5.89 

L13 

.99 

.42 

.45 

.02 

.20 

Grams. 

0.022 

.137 

002 

Gram. 

Maslied  potato 

Cberries 

Butter 

Cherry  juice 

Grape  juice  (c.  c.)-- 

Orange            .... 

053 

Cream 

.145 
.213 
.005 
.336 
.126 
.088 
.090 
.088 
.007 
.034 

Bread 

(c.  c.) 

Water  (c.c.) 

Jelly  (grape) 

Beef    

Peas...          

0. 0138 

Lima  beans 

Boiled  potato 

Strawberries 

Strawberry  juice... 
Grape  juice  (c.  c.).. 
Carbonated  water 

(c.  c.) 

Water  (c.c.) 

Total 

2,790 

14.92 

1.367 

0. 0089 



Apr.  S9, 1911. 

Cream  of  wheat — 
Eee 

20 
67 
10 
192 
180 
220 
30 
160 
150 
160 
100 
300 
100 
500 

500 
100 

97 

.40 

1.38 

.01 

.36 

.67 

3.59 

.01 

6.16 

1.23 

.42 

.32 

.18 

.03 

.20 

.022 
.169 
.002 
.052 
.134 
.211 
.002 
.331 
.132 
.091 
.025 
.038 
.010 
.034 

'".'6i38 

Butter 

Total 

May  3,  1911. 
Oatmeal 

Bread 

2,900 

15.41 

1.346 

.0138 

Jelly  (currant) 

Beef 

20 

49.5 

10 

80 
180 
220 

30 
160 
150 
150 
160 
300 
500 

500 
100 
90 

.50 
1.02 
.01 
.15 
.68 
3.74 

"5."  79" 
1.07 
.44 
.29 
.03 
.20 

.093 
.117 
.002 
.031 
.137 
.206 
.002 
.346 
.093 
.055 
.067 
.017 
.034 

Peas 

Boiled  potato 

Rice  (steamed) 

Egg 

Butter 

Pear  juice 

Sliced  bananas 

Grape  juice  (c.  c.).. 

Bread... 

(c.c.) 

Water  (c.  c.) 

Jelly  (crab  apple).. 
Fowl  .               

Peas 

.0119 



String  beans 

Sweet  potato 

0074 

Total 

2,890 

14.96 

1.243 

.0138 

Apr.  30,  1911. 
Cream  of  wheat.... 

20 

59.5 

10 
160 
100 
220 

30 
160 
150 
100 
160 
300 
500 

500 
100 
83 

.40 
1.23 
.01 
.30 
.38 
3.56 

"  '5.'95' 

1.10 

.12 

.53 

1.11 

.20 

.^22 
.141 
.002 
.043 
.077 
.209 
-.002 
.339 
.123 
.027 
.092 
.210 
.034 

"."6i32 

Grape  juice  (c.  c.).. 
Carbonated  water 

(c  c  ) 

Egg 

Water  (c.c.) 

Butter 



Orange 

Total 

May  i,  1911. 

Cream  of  wheat — 
Egg 

2,700 

13.92 

1.200 

Bread 

Jelly  (crab  apple).. 
Fowl 

20 
51 
10 
191 

180 
220 
30 
160 
150 
150 
160 
300 
100 
500 

500 

80 

.40 

1.05 

.01 

.36 

.68 

3.26 

.01 

5.95 

1.07 

.42 

.43 

.33 

.06 

.20 

.022 
.121 
.002 
.052 
.131 
.200 
.002 
.387 
.090 
.060 
.088 
.053 
.014 
.034 

Peas 

Celery 

Boiled  potato 

Tpp  prp^TTi 

Butter 

Orange 

Grape  juice  (c.c.).. 

Pnrhnnntprl    watpr 

Cream    

Bread        

■ 

(c   C  ) 

Jellv  (currant) 

Veal 

Water  (c.  c.) 

Sugar 

Peas 

.0123 

String  beans 

Boiled  potato 

Peaches 

.0059 

Total 

2,650 

14.89 

1.321 

.0132 

May  1,1911. 
Oatmeal 

20 
48 
10 
171 
180 
220 
30 
160 
150 
100 
160 
300 
500 

500 
500 
113 

.50 
.99 
.01 
.32 
.67 

3.37 
.01 

5.76 

1.10 
.28 
.50 

2.31 
.20 

.093 
.114 
.002 
.046 
.140 
.217 
.002 
.357 
.126 
.0.52 
.090 
.3.30 
.034 

■'.'oiii 

Peach  juice 

Grape  juice  (c.c.).. 

Carbonated  water 

(c.c.) 

::::::: 

Egg 

Butter 



Orange 

Total 

May  5,  1911. 
Oatmeal 

• 

2,800 

14.23 

1.256 

.0182 

Bread 

Jelly  (currant) 

20 
55 
10 
80 
180 
220 
30 
160 
150 
150 
160 
300 

.50 
1.13 
.01 
.16 
.72 
3.87 

'"5."  79' 

1.10 

.44 

.53 

:33 

.093 
.130 
.002 
.022 
.137 
.208 
.002 
.360 
.093 
.059 
.092 
.053 

Peas 

Beets 

Egg       

Mashed  potato 

Rice  pudding 

Grape  juice  (c.  c.).. 

Butter       

Sliced  bananas 

Cream 



Bread 

(c.c.) 

Water  (c.  c.) 

Jelly  (crab apple).. 

1 

1 

Peas 

.  013". 

String  beans 

Mashed  potato 

Peaches 

0071 

Total 

3,160 

16.02 

1.603 

.0111 
-r— 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  6— Continued. 


Food. 

! 

Ajnount 

1 

Nitro- 
gen. 

Fhos- 
1  phor- 

1    us. 

Cop- 
per. 

Food. 

Amount 

Nitro- 
gen. 

1 
Phos- 
phor- 
us. 

Cop- 
per. 

ifay  5, 1911— Con. 

Peach  juice 

Grape  juice  (c.c.).. 
Carbonated  water 

Grams. 
100 
500 

500 

98 

GTanu 

0.06 

.20 

1 

Grams. 

1  0.014 

.034 

Gram. 

May  9,  1911— Con. 
Butter 

Grams. 

10 
135 
180 
220 

30 
160 
150 
150 
160 
300 
100 
500 

500 
75 

Grams. 

0.01 
.26 
.67 

3.56 
.01 

6.32 

1.08 
.42 
.50 
.54 
.02 
.20 

Grams. 
0.002 
.036 
.135 
.221 
.002 
.336 
.102 
.056 
.113 
.088 
.007 
.034 

Gram. 

Orange 

Cream    

(CO.) 

Suear 

Bread 

* 

* 

JeUy  (currant) 

* 

Total 

2,710 

14.84 

1.299 

0.0206 

Peas 

String  beans 

Boiled  potato 

Strawberries 

Strawberry  juice. . . 
Grape  juice  (c.c.).. 
Carbonated  water 

,(c-c.) 

Sugar 

0.0138 
.0060 

May  6,  1911. 

Cream  of  wheat — 
Eee           

20 

56.5 

10 
170 
180 
220 

30 
160 
150 
150 
160 
300 
100 
500 

500 
100 
65 

.40 
1.16 
.01 
.32 
.76 
3.65 
.01 
6.11 
.95 
.48 
.62 
.18 
.03 
.20 

1 

.022 
.134 
.002 
.046 
.145 
.198 
.005 
.346 
.094 
.063 
.108 

!!!!!!! 

".*6i25 
.0074 

Butter 

Orange  

• 

Bread 

Total 

May  10,  1911. 
Oatmeal     

Jelly  (.grape) 

Beef 

2. 750 

15.12 

1.284 

.0198 

Peas 

20 

54 

10 

80 

180 

220 

30 

160 

150 

150 

160 

300 

500 

500 
95 

.50 

1.11 

.01 

.14 

.70 

3.52 

.01 

5.89 

1.05 

.45 

.53 

.03 

.20 

.093 
.128 
.002 
.021 
.140 
.215 
.002 
.331 
.088 
.059 
.088 
.017 
.034 

String  befins 

Boiled  potato 

Pears   

!o38i!!!!'!! 

Egg 

Pear  juice 

.010 
.034 

■-  *  ■ 

Butter 

Grape  juice  (c.c.).. 
Carbonated  water 

Sliced  bananas 

Cream    .   . 

Bread 

Water  (c.c.) 

Jelly  (cvurant) 

Fowl 

Peas 

0101 

Total 

2,870 

14.88 

1.245 

.0199 

String  beans 

Sweet  potato 

Water  ice 

.0074 

May  7.  1911. 

20 

50.5 

10 
185.5 
100 
220 

30 
160 
150 
150 
160 
300 
500 

500 
42 

.40 

1.'04 

.01 

.35 

.40 

3.67 

.01 

6.45 

1.05 

.47 

.48 

1.02 

.20 

.022 
.120 
.002 
.050 
.080 
.194 
.005 
.343 
.093 

''.'0116 

Cream  of  wheat.... 
Egg 

Grape  juice  (c.c.).. 

Carbonated  water 

(c.c.) 

Butter 



Total 

May  11,  1911. 

Cream  of  wheat.... 
Egg 

Cream 

2, 610. 

14.14 

1.218 

0175 

Bread 

JeUy  (grape) 

Fowl 

Peas 

20 

57.5 

10 
176 
180 
220 

30 
160 
150 
150 
160 
300 
100 
500 

500 
500 

86 

^40 
1.18 
.01 
.33 
.67 
3.50 

"'6!32' 
1.05 
.42 
.50 
.33 
.06 
.20 

.022 
.136 
.002 
.047 
.137 
.211 
.002 
.378 
.094 
.060 
.091 
.053 
.014 
.034 

StTiTig  hpfins. 

.059  1     .0063  . 

.102  1 

.202  ] 

.034    

Boiled  potato 

Butter 

Ice  cream 

Orange 

Grape  juice  (c.c.).. 

Cream 

Carbonated  water 

Bread . 

(c.c.) 

Jelly  (quince) 

Veal. .. 

Sugar 

.!!;!!!:!.!! 

.0117 
.0072 

Total 

2.580 

15.55 

1.306 

.0179 

String  beans 

Boiled  potato 

Peaches 

May  8,  1911. 

20 
51 

10 
237 
180 
220 

30 
160 
150 
150 
160 
300 
500 

500 
117 

.50 

1.05 

.01 

.43 

.67 
3.61 
.01 
5.94 
.96 
.48 
.48 
1.95 
.20 



.093 
.121 
.002 
.064 
.132 
.221 
.005 
.339 
.090 
.077 
.103 
.322 
.034 

■'.'oiio 

.0072 



Oatmeal 

Peach  juifp 

Grape  juice  (c.  c.).. 
Carbonated  water 

(c.c.) 

Water  (c.c.) 

Sugar. 



Egg 

Butter 

Orange 

* 

Cream 

Bread 

Total 

May  12,  1911. 
Oatmeal 

Jelly  (grape) 

3.300 

14.97 

1.281 

.0189 

Peas..'.....!!!!!'! 

20 

54 

10 

80 

180 

220 

30 

160 

150 

150 

160 

300 

100 

.50 
1.11 
.01 
.11 
.65 
3.54 

'"6!i9' 
1.11 
.45 
..')1 
.33 
.06 

.093 
.128 
.002 
.024 
.135 
.221 
.002 
.354 
.092 
.0.59 
.113 
.0.53 
.014 

String  beans 

Mashed  potato 

Rice  pudding 

Egg     . 

Grape  juice  (c.c.).. 

Carbonated  water 

(c.c.) 

Butter 

SUced  bananas 

Sugar 

• 

Bread 

J 'M  .  Cquincej 

Lamb 

Total 

2.790 

16.29 

1.603  '     .0182 

"!6i46 

.0068 

May  9,  1911. 
Cream  of  wheat 

20 
55 

.40 
1.13  , 

.022  ! 

.130  ' 

String  beans 

Mashed  potato 

Penches               .    i 

Egg-..., 

Peach  jmce ' 
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COPPEK  AND   THE   HEALTH   OF    MAN. 


Chart  I. — Diet — Continued. 
SUBJECT  No.  6— Ck)iitinued. 


Food. 


Amount, 


May  12,  1911— Con. 

Grape  juice (c.c.).. 
Carbonated  water 

(c.  c.) 

Water  (c.  c.) 

Sugar 

Total 

May  13,  1911. 

Cream  of  wheat — 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  (grape) 

Beef 

Peas 

String  beans 

Boiled  potato 

Pears 

Pear  juice 

Grape  juice  (c.  c.)-. 
Carbonated  water 

(c.c.) 

Sugar 

Total 

May  14, 1911. 

Cream  of  wheat — 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  (grape) 

Fowl 

Peas 

String  beans 

Boiled  potato 

Icecream 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Sugar 

Total 

May  15, 1911. 

Oatmeal 

Egg 

Butter , 

Orange 

Cream , 

Bread , 

Jelly  (currant) 

Lamb , 

Peas 

String  beans , 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.c.).. 
Carbonated  water 

(cc.).. 

Sugar 

Total 

May  16,  1911. 
Cream  of  wheat... 

Egg 

Butter 

Orange 

Cream 


Grams. 
500 

600 
500 
94 


3,210 


20 

49 

10 

208 

180 

220 

30 

160 

150 

150 

160 

300 

100 

500 

1,000 
92 


3,330 


10 
122 
100 
220 

30 
160 
150 
150 
160 
300 
500 

500 


2,580 


20 

53 

10 

180 

180 

220 

30 

160 

150 

150 

160 

300 

500 

500 
64 


Nitro- 
gen. 


Phos- 
phor- 
us. 


Grams.  Grams. 
0. 20     0. 034 


.40 

1.01 

.01 

.39 

.59 

3.52 

.01 

6.26 

1.08 

.44 

.48 

.18 

.03 

.20 


14.60 


.40 
.95 
.01 
.23 
.38 

3.59 
.01 

5.66 

1.16 
.47 
.51 

1.11 
.20 


14.1 


.50 

1.09 

.01 

.34 

.76 

3.43 

.01 

6.14 

1.14 

.48 

.50 

1.68 

.20 


.022 
.116 
.002 
.056 
.124 
.213 
.005 
..331 
.098 
.058 
.103 
.038 
.010 
.034 


1.210 


.022 
.109 
.002 
.033 
.075 
.219 
.005 
.331 
.092 
.063 
.105 
.225 
.034 


1.315 


.093 
.126 
.002 
.049 
.140 
.211 
.002 
.343 
.090 
.067 
.094 
.309 
.034 


.022 
.126 
.002 
.041 
.138 


Cop- 
per. 


Gram. 


0.0214 


.0123 
.0078 


.0201 


.01.35 
.0072 


,0207 


.0202 


Food. 


May  16, 1911— Con. 

Bread 

Jelly  (currant) 

Beef 

Peas 

String  beans 

Boiled  potato 

Strawberries 

Strawberry  juice. . . 
Carbonated  water 

(c.c.) 

Sugar 

Total 

May  17, 1911. 

Oatmeal 

Egg 

Butter 

Sliced  bananas 

Cream 

Bread 

Jellv  (currant) 

Fowl 

Peas 

String  beans 

Sweet  potato 

Water  ice 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Sugar 

Total 

May  18,  1911. 
Cream  of  wheat — 

Egg 

Butter 

Orange 

Cream 

Bread 

Jellv  (crab  apple).. 

Veal 

Peas 

String  beans 

Boiled  potato , 

Peaches 

Peach  juice 

Grape  juice (c.  c.).. 
Carbonated  water 

(CO.) 

Sugar 

Total 

May  19, 1911. 

Oatmeal 

Egg 

Butter 

SUced  bananas 

Cream 

Bread 

Jelly  (currant) 

Lamb 

Peas 

String  beans 

Mashed  potato — 

Peaches 

Peach  juice 

Grape  juice  (c.c). 
Carbonated  water 

(c.c.) 

Sugar 

Total 


Amount. 


Grams. 
220 
30 
160 
150 
150 
160 
380 
100 

1,000 
20 


2,700 


20 
52 
10 
80 
180 
220 
30 
IfiO 
150 
150 
160 
300 
500 

500 
107 


2,620 


20 

55.5 

10 
148 
180 
220 

30 
160 
150 
150 
160 
300 
100 
500 

,000 

84 


20 
57 
10 
80 
180 
220 
30 
160 
150 
150 
160 
300 
100 
500 

1,000 


Nitro- 
gen. 


Grams. 

3.45 

.01 

6.18 

1.05 

.44 

.38 

.66 

.02 


14.66 


.50 

1.07 

.01 

.17 

.68 

3.48 

.01 

5.65 

.84 

.45 

.40 

.03 

.20 


13.49 


.40 
1.14 
.01 
.29 
.68 
3.56 


6.32 
.83 
.44 
.35 
.33 
.06 
.20 


.50 

1.17 

.01 

.14 

.65 

3.59 

.01 

5.28 

.83 

.42 

.43 

.33 

.06 

.20 


Phos- 
phor- 
us. 


Grams. 
0.215 
.002 
.336 
.096 
.060 
.113 
.088 
.007 


1.246 


.093 
.123 
.002 
.026 
.138 
.213 
.002 
.322 
.094 
.064 
.076 
.017 
.034 


1.204 


.022 
.132 
.002 
.040 
.143 
.221 
.002 
.375 
.093 
.052 
.082 
.038 
.014 
.034 


1.250 


.093 
.135 
.002 
.020 
.143 
.227 
.002 
.327 
.089 
.062 
.088 
.053 
.014 
.034 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  6— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

May  SO,  1911. 

Cream  of  wheat... 
Eee           

Grams. 

20 

52.5 

10 
172 
180 
220 

30 
160 
150 
150 
160 
300 
100 
500 

1,000 
97 

Grams. 

0.40 

1.08 
.01 
.32 
.74 

3.41 
.01 

5.89 
.86 
.42 
.48 
.18 
.03 
.20 

Grams. 
0.022 
.124 
.002 
.046 
.146 
.227 
.002 
.357 
.094 
.067 
.113 
.038 
.010 
.034 

Gram. 

May  23,  1911-Con. 

Strawberry  juice. . . 
Grape  juice  (c.c.).. 
Sugar 

Grams. 
100 
100 
31 

Grams. 

0.02 

.04 

GraiTis: 

0.007 

.007 

Gram. 

Butter 

Total 

May  24,  1911. 

1,870 

14.88 

1.209 

Jelly  (currant) 

Beef    

20 

57.7 

10 

80 
180 
220 

30 
160 
150 
150 
160 
300 
500 

500 
111 

.50 

1.19 

.01 

.15 

.70 

3.65 

.01 

5.89 

.83 

.45 

.38 

.03 

.20 

.093 
.1.37 
.002 
.022 
.140 
.211 
.005 
.322 
.094 
.058 
.081 
.017 
.034 

Peas 

String  beans 

Egg 

Boiled  potato 

Butter          

Sliced  bananas 

Cream       

Pear  juice 

Grape  juice  (CO.).. 

Bread 

..... 

Carbonated  water 
(c.c.) 

Jelly  (grape) 

Fowl 

String  beans 

Sweet  potato 

Total 

3,300 

14.03 

1.282 

....... 

May  21, 1911. 
Cream  of  wheat — 

20 

49.5 

10 
147 
100 
220 

30 
160 
150 
150 
160 
300 
500 

500 
85 

.40 
1.02 
.01 
.28 
.39 
3,72 

"h'.is 

.86 
.44 
.59 
1.08 
.20 

.022 
.117 
.002 
.040 
.076 
.227 
.002 
.336 
.098 
.055 
.102 
.218 
.034 

Grape  juice  (c.c.).. 

Carbonated  water 

(c.c.) 

Egg 

Butter 

Total 

May  25, 1911. 

Cream  of  wheat 

Egg 

2,630 

13.99 

1.216 

Cream 

Bread 

20 

48 

10 

186 

180 

220 

30 

160 

150 

150 

160 

300 

100 

500 

1,000 
60 

.40 
.99 
.01 
.35 
.70 

3.50 
.01 

6.50 
.86 
.45 
.61 
.33 
.06 
.20 

.022 
.114 
.002 
.050 
.140 
.209 
.005 
.374 
.101 
.054 
.085 
.053 
.014 
.034 

Jellv  (quince) 

Fowl 

Peas             

String  beans 

Butter 

Boiled  potato 

Orange 

Cream 

Grape  juice  (c.c.).. 

Bread 

Carbonated  water 

Jelly  (grape) 

Veal 

Sugar 

Peas 

Total 

2,580 

15.17 

1.329 



String  beans 

Potato 

May  22, 1911. 

20 

50 

10 

18.5 

180 

220 

30 

160 

150 

1.50 

160 

300 

500 

1,000 
101 

.50 
1.03 
.01 
.35 
.68 
3.56 

'"5."22' 
.90 
.45 
.54 
1.86 
.20 

.093 
.118 
.002 
.050 
.138 
.221 
.002 
.331 
.096 
.063 
.090 
.301 
.034 

Peaches 

Peach  juice 

Grape  juice  (CO.).. 
Carbonated  water 

(c.c.) 

Sugar 

Eee           

Orange      

Total 

May  26,1911. 

Cream  of  wheat.... 
Egg     

3,270 

14.97 

1.257 

Bread 

Jelly  (quince) 

20 

49.5 

10 

80 
180 
220 

30 
160 
150 
150 
160 
300 
100 
500 

1,000 
85 

.40 
L02 
.01 
.14 
.68 
3.56 

"5.' 79' 
.89 
.45 
.50 
.33 
.06 
.20 

.022 
.117 
.002 
.020 
.137 
.204 
.002 
.346 
.097 
.052 
.053 
.053 
.014 
.034 

Peas 

String  beans 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Sugar 

Butter 

Sliced  bananas 

Bread 

Jellv  (quince) 

Lamb 

Total 

3,220 

15.30 

1.539 

Peas 

String  beans 

Mashed  potato 

Peaches 

May  23, 1911. 

20 

49.5 

10 
207 
180 
220 

30 
160 
150 
150 
160 
300 

.40 

1.02 

.01 

.39 

.67 

3.45 

.01 

6.50 

.92 

.45 

.46 

.54 

.022 
.117 
.002 
.056 
.140 
.204 
.005 
.339 
090 
.052 
.080 
.088 





Cream  of  wheat..-. 
Egg 

Peach  juice 

Grape  juice  (c.c.).. 
Carbonated  water 

(c.c.) 

Sugar 

Butter 

Cream 

Total 

May  27,1911. 
Oatmeal 

Jelly  (grape) 

3,200 

14.03 

L153 

Peas 

20 
53 

.50 
L09 

.093 
.126 

String  beans 

Boiled  ix)tato 

Strawberries 

Egg 

6271^ 


-13- 
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Chart  I. — Diet — Continued.. 
SUBJECT  No.  6— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Pbos- 

phor- 

us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
US. 

Cop- 
per. 

May  27,  mi -Con. 
Butter 

Grams. 
10 

142 
180 
220 
30 
160 
150 
150 
160 
300 
100 
500 

1,000 
45 

Grams. 

0.01 
.27 
.67 

3.48 

■■6.'64' 
.90 
.41 
.59 
.18 
.03 
.20 

Grams. 
0.002 
.038 
.134 
.217 
.002 
.339 
.096 
.060 
.053 
.038 
.010 
.034 

Gram. 

May  29,  1911. 
Oatmeal 

Grams. 

20 

46 

10 
166 
180 
220 

30 
160 
150 
150 
160 
300 
500 

500 
113 

Gram^. 

0.50 
.95 
.01 
.31 
.68 

3.43 
.01 

6.05 
.81 
.50 
.50 

2.34 
.20 

Gram^. 

0.093 
.109 
.002 
.045 
.135 
.208 
.002 
.354 
.101 
.051 
.056 
.315 
.034 

Gram. 

Egg 

Butter 

Jelly  (quince) 

Beef           

Cream 

Bread 

Peas                 .  . 

Jelly  (currant) 

Lamb 

Boiled  potato 

Pears 

Peas 

String  beans 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.  c.).. 
Carbonated  water 

(c.c.) 

Sugar 

Grape  juice  (c.c.)-. 

Carbonated  water 

(c.c.) 

Sugar 

3,220 

14.97 

1.242 

Total 

May  30,  1911. 

Cream  of  wheat 

Egg 

Total 

2,710 

16.29 

l.€05 

May  28,  1911. 
Cream  of  wheat 

20 
57 
10 
220 
100 
220 
30 
160 
150 
150 
160 
300 
500 

500 
90 

.40 
.01 

'".'42" 

.36 

3.52 

'"5."  94' 
.81 
.45 
.64 
1.05 
.20 

.022 
.135 
.002 
.059 
.079 
.229 
.002 
.327 
.093 
.051 
.061 
.199 
.034 

::::::: 

20 

52.5 

10 

146 

180 

220 

30 

160 

•      150 

150 

160 

300 

100 

500 

500 
17 

.40 
1.08 
.01 
.28 
.68 
3.59 

"6."2?" 
.78 
.45 
.46 
.54 
.02 
.20 

.022 
.124 
.002 
.039 
.137 
.213 
.002 
.339 
.097 
.048 
.059 
.088 
.007 
.034 

Butter 

Orange 

Orange 

Cream 

Bread 

Jelly  (quince) 

Beef 

Jelly  (currant) 

Peas 

Stringbeans 

Boiled  potato 

Strawberries 

Strawberryjuice. .. 

Grape  juice  (c.  c.).. 

Carbonated  water 

(CO.) 

String  beans 

BoUed  potato 

Ice  cream 

Grape  juice  (c.  c.).. 

Carbonated  water 

(c.c.) 

Sugar 



Total 

Total 

2,670 

14.97 

1.293 

2,700 

14.71 

1.211 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  7  (J.  F.  W.). 


Food. 

Monday. 

Tuesday 

Wednes- 
day. 

Thurs- 
day. 

Friday. 

Saturday. 

Sunday. 

Grams. 

Grams. 
25 

Grams. 

Grams. 
25 

Grams. 

Grams. 
25 

Grams. 
25 

25 

25 

25 

Eee                      

Butt6r                      ............. 

30 

30 

30 

30 

30 

30 

30 

S51ir>oH  hiinanai! 

70 
60 
180 
25 

70 
150 
180 

25 

rVg^jjl 

60 
180 
25 

150 
180 
25 
140 

150 
180 
25 

150 
180 
25 
140 

60 

Bread      

180 

Jelly                

25 

Beef     '  "                      

Fowl        

140 

140 

Veal                         

140 

140 
150 
120 

140 
150 

Peas                 

150 

150 

150 

150 

150 

T.ima  hAflTT! 

140 

120 

Ccm                                ■  ..... 

250 

Celerv  "     '      

140 

"RnmTTiv                                   .    .    . 

180 

MflchAfl  nr  Hoilftd  notAtn 

180 

180 

180 

ISO 

180 

180 

180 

Piop    «;fpampd 

180 

300 

Ice  cr6ani                    

300 

300 

350 

Pears 

350 

300 

200 

rJrariP  inir*P  (o    0  \ 

..  .■ 1 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Mar.  1,  1911. 
Oatmeal 

Grams. 

25 

56.9 

30 

70 
1.50 
180 

Z5 
140 
1.50 
180 
180 
300 
700 

Grams. 

0.63 

L17 
.03 
.13 
.57 

288 
.01 

3.99 
.84 
.70 
.63 
.03 

Grams 
0.116 
.1.35 
.007 
.032 
.117 
.151 
.004 
.318 
.085 
.023 
.113 
.017 

Gram. 

Mar.S 

Oatmeal. 
Egg 

1911. 

Grams. 

25 

53.1 

30 

70 
1.50 
180 

25 
140 
150 
250 
180 
194 
200 
500 

Irams. 

0.63 

1.09 
.03 
.13 
.62 

2  93 
.01 

4  70 
.83 
.93 
.63 
.25 
.08 

Grams. 
0.116 
.126 
.007 
.018 
.054 
.176 
.004 
.331 
.098 
.  181 
.123 
.038 
.014 

Gram. 

Egg 

Butter 

Butter 

Sliced  bananas 

Cream 

Sliced  bananas 

Cream 

Bread 

Bread     

JeUy  (grape) 

Fowl     

Jelly  (grape) 

Lamb 

Peas 

Hominy 

Corn 

Potato 

\fft<^hpfl  nntatn 

Water  ice 

Cherries . 

Water  (CO.) 

'p  ((^  nA 

....... 

Water  (c.c.) 

Total 

Mar.  4,  1911. 

Cream  of  wheat 

Egg 

Total 

2,190 

1L61 

L118 

2,150 

12  86 

L286 

25 

54.9 

30 
153 
1.50 
180 

25 
140 
150 
120 
180 
300 
200 
575 

.50 
L13 
.03 
.30 
.53 
2  74 
.01 
5.26 
.87 
.29 
.65 
.33 
.08 

.028 
.1.30 
.007 
.041 
.120 
.162 
.004 
.336 
.092 
.0.36 
.077 
.053 
.014 

Mar.  2,  1911. 

Cream  of  wheat 

Egg 

25 

5.3.1 

30 
1.55 
1.50 
180 

25 
140 
1.50 
180 
180 
350 
200 
400 

.50 
L09 
.03 
.30 
.57 
283 
.01 
5.15 
.89 
.67 
.59 
.21 
.08 

.028 
.126 
.007 
.042 
.115 
.206 
.004 
.318 
.118 
.146 
.049 
.044 
.014 

Butter 

Butter 

Orange 

Cream 

Cream 

Bread 

Jelg  (grape) 

Jelly  (grape) 

Beef 

Peas 

String  beans 

Boiled  potato 

Peaches 

Boiled  potato 

Rice,  steamed 

Pears 

Grape  juice  (CO.). . 
Water  (c.c.) 

Grape juiee  (c.c.).. 
Water  (c.c.) 

Total 

' 

Total 

2,280 

12.72     1.100  ' 

2,220 

12  92 

L217  ' 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  7— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Mar.  5, 1911. 

Cream  of  wheat.... 

Egg 

Grams. 

25 

50.9 

30 
128 
1.50 
180 

25 
140 
150 
140 
180 
300 
200 
500 

Grams. 

0.50 

1.05 
.03 
.25 
.57 

2.90 
.01 

5.43 
.86 
.24 
.70 

1.11 
.08 

Grams. 

0.028 
.121 
.007 
.035 
.110 
.178 
.004 
.328 
.096 
.039 
.115 
.218 
.014 

Gram. 

Mar.  9, 1911. 

Cream  of  wheat 

F.gg 

Butter 

Grams. 

25 

57.7 

30 
150 
150 
180 

25 
140 
150 
120 
180 
350 
200 
550 

Grams. 

0.50 

1.19 

.03 

.29 

.59 

3.01 

.01 
5.00 
.78 
.32 
.68 
.39 
.08 

Grams. 
0.028 
.1.37 
.007 
.041 
.111 
.176 

.002 
.339 
.084 
.028 
.115 
.061 
.014 

Gram. 

Butter 

Orange 

Cream 

Bread 

Bread 

Jelly  (grape) 

Fowl 

Jelly  (currant  and 

raspberry) 

Veal 

Peas 

Celery 

Peas 

Boiled  potato 

Icecream 

String  beans 

Boiled  potato 

Grape  juice  (c.c.).. 

Water  (CO.) 

Grape  juice  (c.  c.).. 
Water  (c.c.) 

Total 

Mar.  10, 1911. 

Total 

2,200 

13.73 

L293 

2,310 

12.87 

1.143 

Mar  6  1911. 

25 

55.4 
30 
143 

150 
180 
25 
140 
150 
120 
180 
300 
250 
650 

.63 
L14 
.03 

.28 
.56 

2.90 
.01 

4  78 
.84 
.31 
.61 

2.04 
.10 

.116 
.131 
.007 
.039 
.  Ill 
.174 
.004 
.313 
.094 
.092 
.110 
.359 
.017 



25 

58.9 

30 

70 
150 
180 

25 
140 
150 
250 
180 
324 
200 
400 

.63 

1.21 
.03 
.15 
.56 

3.04 
.01 

4.66 
.80 

1.05 
.74 
.42 
.08 

.116 
.140 
.007 
.018 
.111 
.178 
.004 
.308 
.080 
.170 
.102 
.064 
.014 

Egg 

Butter 

Orange 

Cream         

Sliced  bananas 

Bread 

Jelly  (grape) 

Bread 

Jelly  (grape) 

Peas 

Beets 

Potato 

Rice  pudding 

Grape  juice  (c.c.).. 

Boiled  potato 

Water  (c.c.) 

Grape  juice  (c.  c.) . 
Water  (c.  c.) 

Total........ 

Mar.  11, 1911. 

Cream  of  wheat 

Egg 

2,400 

14.23 

1.567 

Total 

2,180 

13.38 

1.312 

Mar.  7,  1911. 

25 

51.9 

30 
136 
150 
180 

125 
140 
150 
140 

180 
200 
200 
500 

.50 
1.07 
.03 
.26 
.59 
2.99 

.01 

4.87 
.84 

1.55 
.58 
.36 
.08 

.028 
.  123 
.007 
.037 
.114 
.173 

.002 
.300 
.089 
.138 
.118 
.058 
.014 

Cream  of  wheat.... 
Egg 

25 

58 
30 
163 
150 
180 
25 
140 
1.50 
180 
180 
350 
200 
400 

.50 

1.19 

.03 

.31 

.59 

3.01 

.01 

5.24 

.81 

.08 

.63 

.21 

.08 

.028 
.137 
.007 
.044 
.114 
.173 
.004 
.300 
.080 
.116 
.036 
.044 
.014 

Butter 

Butter 

Orange 

Jelly  (currant  and 

raspberry) 

Beef 

Bread 

Jelly  (grape) 

Beef.. 

Peas    

Lima  beans 

Boiled  potato 

Strawberries 

Mashed  potato 

Rice,  steamed 

Pears 

Water  (c.c.) 

Grape  juice  (c.  c.) . 
Water  (c.c.) 

Total 

Mar.  12, 1911. 

Cream  of  wheat.... 
Egg                  

Total 

2,110 

13.73 

1.201 

2,230 

13.29 

1.097 

... 

Mar.  8, 1911. 
Oatmeal 

25 

52.7 

30 

70 
150 
180 

25 
140 
150 
180 
180 
300 
200 
500 

.63 
1.09 

:S 

.57 
3.  02* 

.01 

5.49 
.87 
.67 
.40 
.03 
.08 

.116 
.125 
.007 
.020 
.113 
.185 

.002 
.312 
.093 
.025 
.075 
.017 
.014 

::::::: 

25 

54.9 

30 
162 
150 
180 

25 
140 
150 
140 
180 
300 
200 
650 

.50 

1.13 
.03 
.30 
.54 

3.02 
.01 

4.80 
.81 
.20 
.70 

1.11 
.08 

.028 
.130 
.007 
.044 
.107 
.179 
.004 
.290 
.080 
.048 
.120 
.197 
.014 

Egg 

Butter 

Sliced  bananas 

Butter 

Cream 

Bread 

Jelly      (raspberry 

and  currant) 

Fowl 

Bread 

Jelly  (grape) 

Fowl  

Peas 

Peas    

Hominy 

Celery      

Sweet  potato 

Waterloo 

Boiled  potato 

Ice  cream 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Grape  juice  (c.  c.)  . 
Water  (c.c.) 

Total 

Total 

2,180 

13.03 

1.104 

2,390 

13.23 

1.248 
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Chart  I. — Dtei —Continued. 
SUBJECT  No.  7-€ontmue(i. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Mar.  IS,  1911. 

Grams. 

25 

57.5 

30 
148 
150 
180 

25 
140 
150 
120 
180 
300 
300 
600 

Grains. 

0.63 

LIS 
.03 
.29 
.56 

2.99 
.01 

4.66 
.81 
.32 
.65 

2.16 
.12 

Grams. 
0.116 
.136 
.007 
.040 
.111 
.174 
.004 
.290 
.083 
.104 
.112 
.420 
.020 

Gram. 

Mar.  17, 1911. 
Oatmeal 

Grams. 

25 

61.4 

30 

70 
150 
ISO 

25 
140 
150 
250 
ISO 
291 
200 
400 

Grams. 
0.63 
L26 
.03 
.16 
.57 
2.99 

"4.' 59" 
l.ll 
.83 
.65 
.38 
.08 

Grams. 
0.116 
.145 
.007 
.015 
.113 
.165 
.002 
.294 
.130 
.155 
.129 
.058 
.014 

Gram. 

Vaa 

Egg 

Butter.: 

SUced  bananas 

Cream 

Cream 

Bread 

Jelly  (grape) 

Lamb 

Jelly  (apple) 

Lamb 

Peas 

0.0191 

Beets 

Com 

Mashed  potato 

Rice  puddtng 

Grape  juice  (c.c.).. 
Water  (c.  c.) 

Mashed  potato 

Cherries 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

Mar.  18, 1911. 

Cream  of  wheat... 
Egg 

Total 

2,410 

14.41 

1.617 

2,150 

13.28 

1.343 

.0191 

Mar.  14, 1911. 

Cream  of  wheat 

Egg        

25 

60 

30 
154.5 
150 
180 

30 
140 
150 
140 
180 
200 
700 

.50 
1.24 
.03 
.30 
.57 
2.99 

.01 
4.73 

.81 
1.74 

.61 

.28 

.028 
.142 
.007 
.042 
.113 
.167 

.002 
.286 
.084 
.143 
.107 
.058 

I 

25 

57.5 

30 
156 
150 
180 

25 
140 
150 
180 
180 
350 
300 
500 

.50 

1.18 
.03 
.30 

.56 
2.88 

"'5.'i6' 

1.04 
.58 
.49 
.21 
.12 

.028 
.136 
.007 
.042 
.113 
.164 
.002 
.286 
.119 
.107 
.058 
.044 
.020 

Butter 

Butter  

Cream                  .  . 

Cream 

Bread 

Bread 

Jelly  (currant  and 

raspberrv) 

Beef '. 

Jelly  (apple) 

Beef 

Peas 

.  0164 

Peas 

Boiled  potato 

Rice,  steamed 

Pears 

Lima  beans 

Boiled  potato 

Strawberries 

Water  (c.  c.) 

Grape  juice  (c.c.).. 
Water  (c.  c.) 

Total 

Mar.  19, 1911. 

Cream  of  wheat 

Egg 

Total 

2,140 

13.81 

1.179 

2,420 

12.99 

1.126 

.0164 

Mar.  15, 1911. 
Oatmeal 

25 
63.1 
30 
70 
150 
180 

25 
140 
150 
180 
■     180 
350 
200 
400 

.63 
1.30 
.03 
.13 
.56 
3.11 

.01 

4.97 

1.14 

.     .59 

.45 

.04 

.08 

.116 
.150 
.007 
.026 
.117 
.171 

.002 
.300 
.119 
.020 
.066 
.019 
.014 

aoin 

25 

60.2 

30 
132 
150 
180 

25 
140 
150 
140 
ISO 
300 
400 
400 

.50 
L24 
.03 
.25 
.57 
2.99 

.01 

5.28 
L16 
.27 
.67 
1.14 
.16 

.028 
.143 
.007 
.036 
.113 
.162 

.002 
.284 
.125 
.069 
.131 
.215 
.027 

Egg 

Butter 

Butter     

Sliced  bananas 

Orange 

Cream 

Cream 

Bread 

Bread 

Jelly  (currant  and 

raspberry) 

Fowl 

Jelly  (currant  and 

raspberry) 

Fowl  . 

Peas 

Peas 

.0168 

Hominy 

Celery 

Sweet  potato 

Water  ice 

Boiled  potato 

Grape  juice  (c.  c.).. 
Water  (c.  c.) 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

Mar.  20,  1911. 

Oatmeal 

Total 

2,140 

13.04 

1.127 

.0171 

2,310 

25 

54.6 

30 
141 
150 
180 

25 
140 
150 
120 
180 
300 
400 
600 

14.27 

1.342 

.0108 

Mar.  16, 1911. 
Cream  of  wheat.... 

25 
57.9 

3a 

157 
150 
180 

25 
140 
150 
120 
180 
350 
250 
450 

.50 
1.19 
.03 
.^0 
.57 
3.01 

.01 
5.01 
1.11 
.32 
.74 
.39 
.10 

.028 
.137 
.007 
.042 
.117 
.167 

.002 
.318 
.119 
.034 
.109 
.061 
.017 

'"."oiso 

.63 
L12 
.03 
.27 
.59 
3.04 

.01 
4.79 
1.14 

.50 

.58 
2.46 

.16 

.116 
.129 
.007 
.038 
.114 
.162 

.002 
.294 
.125 
.076 
.088 
.380 
.027 

Egg 

Egg 

Butter 

Butter 

Orange 

Orange 

CYeam 

Bread 

Jelly  (currant  and 

raspberry) 

Veal 

Jelly  (currant  and 

raspberry) 

X/Smb 

Peas 

Peas 

0165 

String  beans 

Beets 

Boiled  potato 

Peaches 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.c.).. 
Water  (c.  c.) 

Total 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

2,270 

13.28 

1.158  '     .0180 

2,500 

15.32 

1.558 

.0165 
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Chart  I. — Diet — Continued. 

SUBJECT  No.'  7— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Mar.  SI,  1911. 

Cream  of  wheat.... 

Egg 

Grams. 

25 

63.3 

30 

158.5 
150 
180 

25 
140 
150 
140 
180 
200 
400 
500 

Grams. 
0.50 
1.30 
.03 
.30 
.62 
3.02 
.01 
5.50 
1.14 
L78 
.63 
.42 
.16 

Grams. 
0.028 
.150 
.007 
.043 
.119 
.163 
.002 
.300 
.123 
.141 
.126 
.058 
.027 

Gram. 
"6."  0179 

Mar.  25, 1911. 

Cream  of  wheat 

Egg 

Grams. 
25 

55.8 

30 

167.5 
150 
180 

25 
140 
150 
180 
180 
350 
300 
500 

Grams. 

0.50 

1.15 

.03 

.32 

.59 

2.83 

.01 

5.57 

L17 

.56 

.61 

.21 

.12 

Grams. 
0.028 
.132 
.007 
.045 
.110 
.165 
.004 
.297 
.126 
.098 
.081 
.044 
.020 

Gram. 

Butter 

Butter     

0  range 

Oranffe              ... 

Cream 

Bread 

Bread 

Jelly  (apple) 

Beef 

Jelly  (grape) 

Beef 



Peas 

Peas 

0. 0179 

Lima  beans 

Boiled  potato 

Boiled  potato 

Rice,  steamed 

.  Pears 

..'....'. 

Grape  juice  (c.c.).. 
Water  (c.  c.) 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

Mar.  26,  1911. 

Cream  of  wheat 

Egg 

Total 

2,340 

15.41 

1.287 

.0179 

2,430 

13.67 

L137 

.0179 

Mar.  22,  1911. 
Oatmeal           .  . 

25 

58.8 

30 

70 
150 
180 

25 
140 
150 
180 
180 
300 
300 
400 

.63 

1.21 

.03 

.14 

.62 

3.08 

.01 

5.40 

1.11 

.68 

.45 

.03 

.12 

.116 
.139 
.007 
.015 
.113 
.  160 
.002 
.274 
.128 
.020 
.071 
.017 
.020 





.0165 



25 

52.3 

30 

138.6 
150 
180 

25 
140 
150 
140 
180 
300 
400 
500 

.50 
1.08 
.03 
.27 
.59 
2.90 

.01 
5.10 
LOS 

.29 

.74 
L14 

.16 

.028 
.124 
.007 
.037 
.111 
.171 

.002 
.290 
.118 
.065 
.091 
.210 
.027 

Egg 

Butter 

Butter 

Orange 

Cream 

Bread 

Bread 

Jelly  (apple) 

Fowl  . 

Jelly  (currant  and 

raspberry) 

Fowl 

Peas 

Hominy 

Peas    

.0183 

Sweet  potato 

Water  ice 

Celery           

Boiled  potato 

Ice  cream 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

Mar.  27, 1911. 
Oatmeal 

Total 

2,190 

13.51 

1.082 

.0165 

2,410 

13.89 

L2S1 

0183 

Mar.  23, 1911. 
Cream  of  wbeat 

25 

50.5 

30 

170.5 
150 
180 

25 
140 
150 
120 
180 
350 
400 
500 

.50 
1.04 
.03 
.32 
.54 
2.93 

.01 
5.53 
Lll 

.31 

.72 
.39 
.16 

.028 
.120 
.007 
.046 
.106 
.167 

.002 
.321 
.128 
.031 
.129 
.061 
.027 

"."6i47 

25 

54 

30 

160.5 
150 
180 

25 
140 
150 
120 
180 
300 
300 
500 

.63 
Lll 
.03 
.30 
.59 
2.93 

.01 
5.29 
LOS 

.43 

.58 
L89 

.12 

.116 
.128 
.007 
.043 
.114 
.167 

.002 
.300 
.128 
.065 
.118 
.312 
.020 

Egg 

"R.crcr 

Butter 

Butter 

Orange 

Cream 

Bread 

Jelly  (currant  and 

raspberry) 

Veal 

Jelly  (currant  and 

raspberry) 

Lamb 

Peas 

Peas 

0162 

String  beans 

Beets 

Potato . . 

Mashed  potato 

Rice  pudding    

Grape  juice  (c.c.).. 
Water  (c.  c.) 

Total 

Mar.  28,  1911. 
Cream  of  wheat.... 

Peaches 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

2,470 

13.59 

1.173 

.0147 

2,320 

14.99 

L520 

.0162 

Mar.  24, 1911. 
Oatmeal 

25 

55.4 

30 

70 
150 
180 

25 
140 
150 
250 
180 
314 
200 
400 

.63 
1.14 
.03 
.12 
.59 
2.86 

.01 
5.38 
L14 
.98 
.65 
.41 
.08 

.116 
.131 
.007 
.017 
.111 
.163 

.002 
.297 
.123 
.172 
.118 
.082 
.014 

'".'6170 

25 

55.4 

30 

149.5 
150 
180 

25 
140 
150 
140 
180 
200 
400 
600 

.50 
L14 
.03 
.29 

.57 
3.02 

.01 
5.52 
1  11 
1.81 
.54 
.28 
.16 

.028 
.131 
.007 
.040 
.113 
.171 

.002 
.297 
.127 
.130 
.113 
.058 
.027 

Egg 

Butter 

Sliced  bananas 

Orange 

Cream 

Cream 

Bread 

Bread 

Jelly  (currant  and 

raspberry) 

Lamb 

Jelly  (currant  and 

raspberry) 

Beef 

Peas 

Peas 

.0173 

Corn . .    . 

Lima  beans 

Boiled  potato 

Strawberries 

Grape  juice  (CO.).. 
Water  (c.c.) 

Total 

Mashed  potato 

Cherries 

Grape  juice  (c.  c.).. 
Water  (c.c.) 

Total 

2,170 

14.02 

L333 

.0170 

2,430 

14.98 

L244 

.0173 
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Chart  I. — Diet— Continwed. 
SUBJECT  No.  7— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

N.tro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Mar.  S9, 1911. 
Oatmeal      

Grams. 

25 

59.7 

30 

70 
150 
180 

25 
140 
150 
180 
ISO 
300 
300 
500 

Grams. 
0.63 
1.23 
.03 
.16 
.62 
3.10 

"5.*35' 
1.14 
.70 
.40 
.03 
.12 

Grams. 
0.116 
.141 
.007 
.014 
.115 
.167 
.002 
.300 
.127 
.024 
.068 
.017 
.020 

Gram. 

Apr.  2,  1911. 

Cream  of  wheat 

Egg 

Grams. 

25 

52.7 

30 
163 
150 
180 

25 
140 
150 
140 
180 
300 
350 
450 

Grams. 
0.50 
LOO 
.03 
.31 
.57 
2.81 

"5."26" 
LOS 
.24 
.58 
LOS 
.14 

Gram-s. 
0.028 
.125 
.007 
.044 
.114 
.162 
.002 
.282 
.123 
.044 
.121 
.215 
.024 

Gram. 

Butter 

Butter 

•>ilif>(i(i  Vianana.'? 

Orange     

Cream 

Bread 

1  Bread 

JeUv(apple) 

Fowl                   . . . . 

Jelly  (apple) 

;  Fowl 

Peas 

0.0186 

Peas    

0  0167 

'  Celery 

Sweet  potato 

Boiled  potato 

Ice  cream 

Grape  juice  (c.c.).. 
Water  (c.  c.) 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

Apr.  S,  1911. 

Oatmeal 

Total 

2,290 

13.51 

1.118 

.0186 

2,340 

13.69 

L291 

.0167 

Mar.  SO,  1911. 

25 

56.3 

30 
130 
150 
180 

25 
140 
150 
120 
ISO 
.350 
250 

50 
400 

.50 
1.16 
.03 
.25 
.56 
2.88 

.01 
5.08 
1.11 
.32 
.52 
.39 
.10 

.028 
.133 
.007 
.035 
.114 
.157 

.002 
.339 
.125 
.033 
.124 
.061 
.017 

'  '."6i56 

25 

6L6 

30 
165 
150 
180 

25 
140 
150 
120 
180 
300 
600 

.63 
L27 
.03 
.31 
.59 
2.86 
.01 
5.66 
L17 
.28 
.52 
L95 

.116 
.146 
.007 
.045 
.111 
.164 
.004 
.324 
.127 
.051 
.105 
.325 

Ege                 

Egg           

Butter 

Butter 

Orange     

Orange  

Cream 

Cream 

Bread 

Bread 

Jelly  (currant  and 

raspberry) 

Veal        

Jelly  (grape) 

Lamb 



Peas 

0147 

Peas 

Beets 

String  beans 

Boiled  potato 

Peaches 

Mashed  potato 

Rice  pudding 

W^ater(c.c.) 

Total 

Apr.  4.  1911. 
Cream  of  wheat.... 

"Peer 

Grape  juice  (c.c.)-- 
Carbonated  water 

(c.c.) 

Water  (c.  c.) 

2,130 

15.28 

L525 

.0147 

25 

57 

30 

171 

150 

180 

25 

140 

150 

140 

180 

200 

800 

.50 
L17 
.03 
.32 
.59 
2  95 

*'5."76' 
L04 
L92 
.50 
.32 

.028 
.135 
.007 
.046 
.113 
.167 
.002 
.300 
.125 
.154 
.108 
.058 

1 

Total 

2,240 

12.91 

1.175 

.0156 

Mar.  SI,  1911. 

25 

53.5 

30 
128 
150 
ISO 

25 
140 
150 
250 
180 
368 
300 
500 

.63 
1.10 
.03 
.25 
.54 
2.81 
.01 
5.05 
1.14 
.90 
.50 
.48 
.12 

.116 
.127 
.007 
.035 
.117 
.168 
.004 
.294 
.127 
.164 
.108 
.073 
.020 



""6i76 

Butter 

Orange        .  . 

Oatmeal 

Cream 

Egg 

Bread 

Butter    

Jelly  (quince) 

Beef 

Orange 

Cream 

Peas 

0146 

Bread             .  .. 

Lima  beans 

Boiled  potato 

Strawberries 

Water  (c.c.) 

Total 

Apr.  5,  1911. 

Oatmpfil 

JeUy  (grape) 

T.amh    ,     ,        . ,  .,^ 

Peas 

Com. 

Mashed  potato 

Cherries 

2,250 

15.04 

L243 

.0146 

Grape  juice  (c.c.).. 
Water  (c.c.) 

25 

5a  6 

30 

70 
150 
ISO 

25 
140 
200 
180 
180 
300 
600 

.63 
L17 
.03 
.13 
.53 
2.97 

.01 
a  31 
L54 
.67 
.31 
.03 

.116 
.134 
.007 
.018 
.113 
.160 

.002 
.303 
168 
.019 
.077 
.017 



Total 

2,480 

13.56 

1.360 

.0176 

Egg 

"Rntfor 

Apr.  1, 1911. 

25 

53.2 

30 

70 
150 
180 

25 
140 
150 
180 
180 
350 
300 
500 

.50 
1.10 
.03 
.12 
.57 
2.66 

'"s.'ss' 

1.11 
.63 
.50 
.21 
.12 

.028 
.126 
.007 
.023 
.110 
.152 
.002 
.300 
.123 
.082 
.036 
.044 
.020 

"."oiso 

Sliced  bananas 

Cream 

Cream  of  wheat.... 

Bread 

Egg 

Jelly  (currant  and 
raspberry) 

Butter 

Sliced  banaTia,s 

Cream 

Peas 

0218 

Bread 

Jelly  (quince) 

Beef 

Sweet  potato 

Water  ice 

Peas 

Water  (c.c.) 

Total 

Apr.  6, 1911. 

Cream  of  wheat ... . 
Egg 

Boiled  potato 

Rice,  steamed 

Pears 

2,140 

13.33 

L134 

.0218 

Grape  juice  (c.c.).. 
Water  (c.c.) 

25 

56  3 
30 

.50 
L16 
.03 

.028 
.133 
.007 

Total 

2,330 

13.08 

L053       .0180  1 



1 
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COPPER  AND    THE   HEALTH   OF   MAN. 


Chart  1.— Diet— Contbiued. 
SUBJECT  No.  7— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Apr.  6, 1911— Con. 
Orange 

Grams. 
157 
150 
180 
25 
140 
200 
120 
180 
350 
300 
700 

Grams. 
a  30 
.57 
2.70 

"5.'i4' 
1.54 
.32 
.67 
.39 
.12 

Grams. 
0.042 
.113 
.163 
.002 
.321 
.164 
.030 
.075 
.061 
.020 

Gram. 
'6.0242 

Apr.  10,1911— Con. 
Orange 

Grams. 
148.6 
150     • 
180 
25 
140 
200 
120 
180 
300 
400 
700 

Grams. 
0.29 
.56 
2.66 

"5.' 22" 
1.50 
.40 
.59 
L80 
.16 

Grams. 
0.040 
.107 
.157 
.002 
.300 
.157 
.055 
.108 
.320 
.027 

Gram. 

Cream 

Bread 

Jelly  (quince) 

Jelly  (apple) 

Peas 

0.0208 

String  beans 

Beets 

Boiled  potato 

Peaches 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.  c).. 
Water  (c.c.) 

Total 

Apr.  11,  1911. 
Cream  of  wheat.... 

Grapejuice(c.  c.).. 
Water  (c.c.) 

Total 

2,610 

13.44 

L159 

.0242 

2,650 

14  95 

L524 

.0208 

Apr.  7, 1911. 
Oatmeal 

25 

53 

30 

70 

150 

180 

25 

140 

200 

250 

180 

351 

500 

800 

.63 
1.09 
.03 
.17 
.63 
3.11 

'"5.' 64' 

1.48 
.88 
.54 
.46 
.20 

.116 
.126 
.007 
.021 
.  114 
.170 
.002 
.297 
.173 
.175 
.115 
.070 
.034 

'  '."6226 

25 

58.8 

30 

194  5 
150 
180 

25 
140 
200 
140 
180 
200 
300 
500 

.50 
L21 
.03 
.37 
.57 
2.95 
.01 
5.18 
1.44 
1.78 
.68 
.34 
.12 

.028 
.139 
.007 
.053 
.110 
.171 
.004 
.294 
.159 
.143 
.107 
.058 
.020 

Egg 

Butter 

Butter 

SUeed  bananas 

Cream 

Bread 

Bread 

Jelly  (apple) 

Lamb 

Jelly  (grape) 

Beef 

Peas 

Peas 

.0232 

Corn 

Lima  beans 

Boiled  potato 

Strawberries 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

Apr.  IS,  1911. 

Oatmeal 

Mashed  potato 

Cherries 

Grape  juice  (c.c). 
Water  (c.  c.) 

.. 

Total 

2,950 

14  16 

L420 

.0226 

2,320 

15.18 

L293 

.0232 

Apr.  8, 1911. 
Cream  of  wheat.... 

25 

54.2 

30 
124 
150 
180 

25 
140 
200 
180 
180 
350 
200 
500 

.50 
1.12 
.03 
.24 
.57 
2.84 

'  '5."  46' 
1.48 
.59 
.74 
.21 
.08 

028 
.128 
.007 
.033 
.111 
.160 
.002 
.300 
.166 
.127 
.058 
.044 
.014 

"  '.'62i6 

25 

57.7 

30 

70 
150 
180 

25 
140 
200 
180 
180 
300 
200 
400 

.63 
L19 
.03 
.13 
.57 
2.81 

"h'.u 

1.48 
.74 
.29 
.03 
.08 

.116 
.137 
.007 
.027 
.115 
.171 
.002 
.290 
.173 
.025 
.093 
.017 
.014 

Egg 

Ese 

* 

Butter 

Butter 

Orange 

Sliced  bananas 

Cream 

Bread 

* 

JeUy  (apple) 

Beef 

Jelly  (apple) 

Fowl 

Peas 

Peas 

0234 

Boiled  potato 

Kice,  steamed 

Pears.  ... 

Sweet  potato 

Water  ice 

Grapejuice(c.  c.).. 
Water  (CO.) 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

Apr.  IS,  1911. 

Cream  of  wheat... - 
Egg 

Total 

2,340 

13.86 

L178 

.0210 

2,140 

13.12 

41. 187 

.0234 

Apr.  9,  mi. 

Cream  of  wheat.... 
Egg 

25 

57.3 

30 

146.5 
150 
180 

25 
140 
200 
140 
180 
300 
400 
400 

.50 
LIS 
.03 
.28 
.60 
2.95 
.01 
4  97 
1.48 
.17 
.43 
Lll 
.16 

.028 
.136 
.007 
.040 
.114 
.163 
.002 
.291 
.161 
.050 
.115 
.218 
.027 

"■:6236 

25 

55.9 

30 

192.3 
150 
180 

25 
140 
200 
120 
180 
350 
300 
500 

.50 
L15 
.03 
.36 
.56 
3.02 
.01 
5.33 
1.50 
.32 
.41 
.39 
.12 

.028 
.132 
.007 
.052 
.114 
.165 
.004 
.318 
.161 
.031 
.090 
.061 
.020 



Butter 

Butter 

* 

Orange 

..  . 

Cream 

Bread 

Bread 

Jelly  (cmrant) 

Fowl 

^S^^'^'^ 

Peas 

Peas... 

.0230 

Celery 

String  beans 

Boiled  potato 

Peaches 

Boiled  potato 

Ice  cream. 

^xrci".".-;;: 

Grape  juice  (c.c.).. 
Water  (c.c.) 

Total 

Apr.  U,  1911. 

Oatmeal..... 

Total 

2,370 

13.87 

1.352 

.0236 

2,450 

13.70 

L183 

.0230 

Apr.  10, 1911. 

25 
154 
30 

.63 
Lll 
.03 

.116 
.128 
.007 

25 

54.3 

30 

.63 
L12 
.03 

.116 
.129 
.007 

Egg 

Egg - 

Butter... 

BStter..::::.::::.. 

....... 

'  Estimated. 
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Chaet  I. — Diet — Continued. 
SUBJECT  No.  7— Continued. 


Food. 


Apr.  14,  1911— Con 


Sliced  bananas.. 

Cream 

Bread 

Jelly  (apple).... 

Lamb 

Peas 

Corn 

Mashed  potato.. 

Cherries 

Grape  juice  (c.c.) .. 
Water  (c.c.) 


Total. 


Apr.  15, 1911. 

Cream  of  wheat.. 

Egg 

Butter 

Orange 

Cream 

Bread 

Jellv  (grape) 

Beef 

Peas 

Boiled  potato — 
Rice,  steamed... 

Pears 

Grape  juice  (c.c.) 
Water  (c.c) 

Total 

Apr.  16,  1911. 

Cream  of  wheat.. 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  (apple) 

Fowl 

Peas 

Celery 

Boiled  potato 

Icecream 

Grape  juice  (c.c.) 
Water  (c.c.) 

Total 

Apr.  17, 1911. 

Oatmeal 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  (quince) 

Lamb 

Peas 

Beets 

Mashed  potato... 

Rice  pudding 

Grape  juice  (c.c.) 
Water  (c.c.) 

Total 

Apr.  18, 1911. 

Cream  of  wheat.. 

Egg 

Butter , 

Orange 


Amount. 


Nitro- 
gen. 


Grams. 

70 
150 
180 

25 
140 
200 
250 
180 
361 
200 
400 


Grams. 

0.13 

.65 

2.93 


4.66 
L50 
1.00 
.56 
.47 
.08 


2,270         13.76 


25 

53.7 

30 

206.5 
150 
180 

25 
140 
200 
180 
180 
350 
200 
500 


.50 

Ml 

.03 

.39 

.59 

2.95 

.01 

5.60 

1.48 

.52 

.65 

.21 


Phos- 
phor- 
us. 


Grams 
0.020 
.119 
.168 
.002 
.290 
.166 
.161 
.105 
.072 
.014 


.028 
.127 
.007 
.056 
.114 
.171 
.004 
.312 
.169 
.105 
.049 
.044 
.014 


2,420      ;  14.12 


25 

64 

30 

163.2 
150 
180 

25 
140 
200 
140 
180 
300 
400 
400 


.50 
L32 
.03 
.31 
.53 
2.90 


1.200 


5.18 
1.46 
.21 
.43 
L08 
.16 


2,400      I  14.11 


,028 
.152 
.007 
.044 
.114 
.176 
.002 
.297 
.173 
.044 
.091 
.223 
.027 


L378 


25 
6L8 


I  149 
150 
180 
25 
140 
200 
120 
180 
300 
300 
500 


2,360 


.63 
L27 
.03 
.29 
.57 
2.79 


5.70 
L48 
.36 
.67 
L65 
.12 


15.56 


.116 
.146 
.007 
.040 
.113 
.165 
.002 
.331 
.164 
.081 
.130 
.330 
.020 


L645 


25 

155 

30 

188.5 


.50 
M3 
.03 


.028 
.130 
.007 
.051 


Cop- 
per. 


Gram. 


0.0218 


.0218 


.0186 


.0202 


.0202 


.0190 


,0190 


Food. 


Apr.  18,  1911-Cou 

Cream 

Bread 

Jelly  (currant) 

Beef 

Peas 

Lima  beans 

Boiled  potato 

Strawberries 

Grape  juice  (c.c.)., 
Water  (c.c.) 

Total 


Apr.  19, 1911. 

Oatmeal 

Egg 

Butter 

Sliced  bananas 

Cream 

Bread 

Jelly  (apple) 

Fowl 

Peas 

Hominy 

Sweet  potato 

Water  ice 

Grape  juice  (c.  c.)  . 
Water  (c.  c.) 

Total , 

Apr.  SO,  1911. 

Cream  of  wheat.... 

Egg 

Butter 

Orange 

Cream 

Bread 

Jellv  (apple) 

Veal 

Peas 

String  beans 

Boiled  potato 

Peaches 

Grape  juice  (c.  c.) . 
Water  (c.  c.) 


Total. 


Apr.  £1,1911. 


Oatmeal 

Egg 

Butter 

Sliced  bananas. 
Cream 


Jelly  (quince). 
Lamb 


Com 

Mashed  jKttato 

Cherries 

Grape  juice  (c.  c). 
Water  (c.  c.) 

Total 


Apr.  22,  1911. 
Cream  of  wheat. . 

Egg 

Butter 

Orange 

^  Estimated. 


Amount. 


Grams. 
150 
180 
25 
140 
200 
140 
ISO 
200 
600 
800 


2.910 


25 

54. 

30 

70 

150 

180 

25 

140 

200 

ISO 

ISO 

300 

400 

600 


2,540 


25 

56.2 

40 

153.5 
150 
ISO 

25 
130 
300 

60 
ISO 
350 
200 
400 


Nitro- 
gen. 


Grams. 

0.56 

2.92 

.01 

5.11 

L30 

1.85 

.70 

.42 

.24 


15.13 


.63 
1.13 
.03 
.12 
.59 
2.83 


5.01 
1.10 
.77 
.40 
.03 
.16 


12.80 


.50 

1.16 

.04 

.30 

.54 

2.77 

.01 

4.60 

1.71 

.18 

.43 

.39 


2,250 


25 

55.6 

40 

70 
150 
180 

25 
130 
300 
180 
180 
315.5 
300 
500 


2,450 


25 

52.5 
40 
147 


12.71 


1.14 
.04 
.14 
.51 

2.84 


4.58 
2.22 
.72 
.47 
.41 
.12 


13.82 


.50 


Phos- 
phor- 
us. 


Grams. 
0.114 
.173 
.002 
.300 
.166 
.158 
.085 
.058 
.041 


L313 


.116 
.130 
.007 
.020 
.117 
.160 
.002 
.300 
.171 
.024 
.108 
.017 
.027 


Cop. 
per. 


1.199 


.133 
.009 
.(HI 
.109 
.168 
.002 
.312 
.249 
.021 
.110 
.061 
.014 


1.257 


.116 
.132 
.009 
.016 
.110 
.173 
.002 
.290 
.251 
.127 
.101 
.063 
.020 


1.410 


.028 
.124 
.009 
.040 


Gram. 


0. 0218 


.0218 


,0212 


.0212 


.0237 


,0237 


,0234 


,0234 
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Chabt  I. — Diet — Continued. 
SUBJECT  No.  7— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Apr.  S£,  1911— Con. 

Grams. 
150 
180 
25 
130 
300 
180 
180 
350 
400 
600 

Grams. 

0.50 

2.88 

.01 

5.06 

2.22 

.45 

.61 

.21 

.16 

Grams. 
0.110 
.171 
.002 
.273 
.239 
.108 
.053 
.044 
.027 

Gram. 
'6."  0243 

Apr.26, 1911— Con. 
Crearn 

Grams, 
150 
180 
25 
130 
300 
180 
180 
300 
400 
750 

Grams. 

0.59 

2.72 

.01 

4.75 

2.28 

.68 

.54 

.03 

.16 

Gronw. 
0.115 
.168 
.004 
.281 
.254 
.025 
.102 
.017 
.027 

Gram. 

Bread 

Jelly  (currant) 

Beef       

JeUy  (grape) 

Fowl 

Peas 

0. 0255 

Boiled  potato 

Rice,  steamed 

Pears               

Sweet  potato .-. 

Water  ice 

Grape  juice  (c.  c.) . 
Water  (CO.) 

Grape  juice  (c.  c.) . 
Water  (c.c.) 

Total 

Apr.  27,  1911. 

Cream  of  wheat.... 
Egg 

Total 

2,760 

14.00 

1.228 

.0243 

2,790 

13.72 

1.275 

.0255 

Apr.  23, 1911. 

Cream  of  wheat — 
Egg 

25 

61.7 

40 
148 
150 
180 

25 
130 
300 
140 
180 
300 
400 
400 

.50 
1.27 
.04 
.29 
.54 
2.84 

"4.' 67" 
2.13 
.21 
.50 
1.08 
.16 

.028 
.146 
.009 
.040 
.110 
.165 
.002 
.269 
.239 
.039 
.090 
.210 
.027 

"".'6264 

25 

57.3 

40 

162.5 
150 
180 

25 
130 
300 

60 
180 
350 
200 
500 

.50 
1.18 
.04 
.31 
.56 
2.79 

"4."  82* 
2.22 
.18 
.47 
.39 
.08 

.028 
.136 
.009 
.044 
.114 
.178 
.002 
.307 
.246 
.019 
.097 
.061 
.014 

Butter     

Butter 

Cream    

Cream 

Bread 

Jelly  (quince) 

Fowl              

Jelly  (apple) 

Vea'l         

Peas                 

Peas 

0288 

Celery 

String  beans 

Boiled  potato 

Boiled  potato 

Grape  juice  (c.c.) . 
Water  (CO.) 

Grape  juice  (c.c.)... 
Water  (c.c.) 

Total 

Apr.  28, 1911. 

Oatmeal 



Total 

2,480 

14.23 

1.374 

.0204 

2,360 

13.54 

1.255 

.0288 

Apr.  U,  1911. 
Oatmeal 

25 

52.8 

30 
150 
150 
180 

25 
130 
300 
130 
180 
300 
300 
500 

.63 

1.09 

.03 

.29 

.57 

2.59 

.01 

4.56 

2.34 

.25 

.54 

1.86 

.12 

.116 
.125 
.007 
.041 
.115 
.170 
.002 
.281 
.249 
.079 
.104 
.315 
.020 

'".'6249 

25 

54.3 

40 

70 
150 
180 

25 
130 
300 
180 
180 
425 
400 
700 

.63 
1.12 
.04 
.15 
.59 
2.88 

"4."  86' 
2.37 
.77 
.59 
.55 
.16 

.116 
.129 
.009 
.018 
.119 
.174 
.002 
.281 
.262 
.126 
.108 
.084 
.027 

Egg            

Eeg 

Butter           ...... 

Butter 

Sliced  bananas 

Bread      

Bread     

Jelly  (currant) 

Lamb      

Jelly  (apple) 

Lamb         

Peas               

Peas                  . . . . 

.0177 

Beets               

Com 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.c.) . 
Water  (c.c.) 

Mashed  potato 

Grapejuice(c.c.)... 
Water  (c.c.) 

Total 

Apr.  29, 1911. 

Cream  of  wheat — 
Eee 

Total •- 

2,450 

14.88 

1.624 

.0249 

2,860 

14.71 

1.455 

.0177 

Apr.  25, 1911. 

Cream  of  wheat.... 
Egg              

25 

53.9 

40 

1161 

150 

180 

25 
130 
300 
140 
180 
200 
400 
600 

.50 
Lll 
.04 
.30 
.56 
2.95 

"4."  62' 
2.25 
1.79 
.52 
.42 
.16 

.028 
.128 
.009 
.043 
.111 
.174 
.002 
.285 
.246 
.157 
.113 
.058 
.027 

".'6258 

25 

52 

40 

149.5 
150 
180 

25 
130 
300 
180 
180 
350 
200 
800 

.50 

1.07 

.04 

.29 

.56 

2.93 

.01 

5.01 

2.46 

.47 

.58 

.21 

.08 

.028 
.123 
.009 
.040 
.111 
.173 
.002 
.269 
.265 
.102 
.046 
.044 
.014 

Butter 

Butter 

Bread 

JeUy  (apple) 

Beef          

Jelly  (currant) 

Beef       

Peas              

Peas 

.0276 

Lima  beans 

Boiled  potato 

Boiled  potato 

Rice,  steamed 

Pears 

Grape  juice  (c.  c.)  . 
Water  (c.c.) 

Grapejuice(c.  c.)... 
Water  (c.c.) 

Total 

Apr-  SO,  1911. 

Cream  of  wheat.... 
Egg           

Total 

2,590 

15.22 

1.381 

.0258 

2,760 

14.21 

1.226 

.0276 

Apr.  ^6.  1911. 
Oatmeal 

25 
56.3 
40 
70 

.63 
1.16 
.04 
.13 

.116 
.133 
.009 
.024 

25 
51.8 
40 
210.5 

.50 

1.07 

.04 

.40 

.028 
.123 
.009 
.057 

Egg 

Butter 

Butter        ........ 

Sliced  bananas 

Orange 

1  Estimated. 
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Chart  I. — Divt— Continued. 

SUBJECT  No.  7— Continued. 


Food. 


Apr.  80,1911— Con 

Cream 

Bread 

Jellv  (apple) 

Fowl 

Peas .? 

Celen- 

Boiled  potato 

Ice  cream 

Grape  juice  (C.C.). , 
Water  (c.c.) 

Total 

May  1,1911. 

Oatmeal 

Egg 

Butter 

Orange 

Cream , 

Bread 

Jelly  (currant) 

Lamb 

Peas 

Beets 

Mashed  potato 

Rice  pudding 

Grape  juice  (CO.). . 
Water  (c.  c.) 

Total 

May  g,  1911. 

Cream  of  wheat 

Egg 

Butter 

Orange 

Cream , 

Bread 

Jellv  (grape) 

Beef , 

Peas , 

Lima  beans 

Boiled  potato 

Strawberries 

Grapejuice(c.  c). . 
Water  (c.c.) 

Total 

May  3, 1911. 

Oatmeal 

Egg 

Butter 

Sliced  bananas 

Cream 

Bread 

JeUy  (apple) 

Fowl 

Peas 

String  beans 

Sweet  potato 

Water  ice 

Grapejuice(c.  c). . 
Water  (c.c.) 

Total 

May  4,  1911. 

Cream  of  wheat 

Egg 

Butter 

Orange 

Cream 


Amount 


Grams. 
150 
180 
25 
130 
300 
140 
180 
300 
400 
400 


2,530 


Nitro- 
gen. 


Grams. 
0.57 
2.92 

"^"oi' 

2.19 
.17 
.59 

1.11 
.16 


Phos- 
phor- 
us. 


Grams. 
0.115 
.171 
.002 
.276 
.246 
.038 
.104 
.210 
.027 


Cop- 
per. 


Gram. 


0.0264 


14.56  I    1.406 


25 

50.4 

40 
165 
150 
180 

25 
130 
300 
120 
180 
300 
400 
950 


,020 


25 

58.4 

40 

147.5 
150 
180 

25 
130 
300 
140 
180 
200 
350 
SOO 


2,730 


.63 

1.04 

.Oi 

.31 

.56 

2.75 

.01 

4.68 

2.19 

.06 

2.31 

.16 


.116 
.119 
.009 
.045 
.117 
.178 
.002 
.290 
.251 
.062 
.101 
.330 
.027 


15.58  I  1.&47 


.50 

.028 

1.20 

.138 

.(M 

.009 

.29 

.oto 

.65 

.120 

2.92 

.174 

.01 

.004 

4.78 

.273 

2.25 

.251 

1.39 

.123 

.47 

.101 

.30 

.058 

.14 

.024 

14.94  1.343 


25 

57,4 

40 

70 
150 
180 

25 
130 
300 
200 
180 
300 
200 
400 


2,260 


.63 
1.18 
.04 

.13  I 

.57  I 

3.1 


4.71 

2.13 

.58 

.32 

.03 


13.46 


25 
54.6 


150 


.50 
1.12 
.04 
.36 
.57 


.116 
.136 
.009 
.028 
.114 
.168 
.002 
.281 
.186 
.073 
.075 
.017 
.014 


.129 
.009 
.051 
.109 


.0264 


.0222 


.027 


1,219       .0335 


Food. 


May  4  1911— Con. 


Bread 

Jelly  (currant)... 

Veal 

Peas 

String  beans 

Boiled  potato 

Peaches 

Grapejuice(c.  c). 
Water  (c.  c.) 


Total 

May  5,  1911. 


.{f232 


.0276 


Oatmeal 

Egg  

Butter 

Sliced  bananas 

Cream 

Bread 

Jelly  (apple) 

Lamb 

Peas 

String  beans 

Boiled  potato 

Peaches 

Grape  juice  (c.  c.) 
Water  (c.  c.) 


Total 

May  6,  1911. 

Cream  of  wheat.. 

Egg 

Butter 

Orange 

;  Cream 

I  Bread 

i  Jelly  (grape) 


Peas 

String  beans 

Boiled  potato 

Pears 

Grape  juice  (c.c). 
Water  (c.  c.) 


Total 

May  7,  1911. 


.0237 
.0098 


Cream  of  wheat 

Egg 

Butter 

Orange 

Cream 

Bread 

JeUy  (grape) 

Fowl 

Peas 

String  beans , 

Boiled  potato 

Ice  cream , 

Grape  juice  (c.c.)., 
Water  (c.  c.) - 


Total 2,580 

May  8,  1911. 


Amount 


Grams. 
180 
25 
130 
300 
200 
180 
350 
400 
800 


3, 020         13. 83 


Nitro- 
gen. 


Grams. 

2.66 

.01 

4.84 

2.13 

.56 

.49 

.39 

.16 


25 

57.8 

40 

70 
150 
180 

25 
130 
300 
200 
180 
350 
300 
500 


2,510 


25 

53.7 

40 

201.8 
150 
180 

25 
130 
300 
200 
180 
350 
200 
600 


2,640 


25 

52.6 

40 

194.5 
1.50 
180 

25 
130 
300 
200 
180 
300 
400 
400 


.63 
L19 
.04 
.14 
.60 
3.17 


4.71 
2.19 
.58 
.59 
.39 
.12 


14.35 


.50 

Lll 

.04 

.38 

.63 

2.99 

.01 

4.97 

L89 

.64 

.70 

.21 

.08 


14.15 


.50 

LOS 

.04 

.37 

.60 

3.01 

.01 

5.24 

2.10 

.62 

.54 

L02 

.16 


15.29 


Oatmeal, 

Egg 

Butter... 
Orange . . 
Cream... 
Bread... 


25 

54.7 

40 
223 
150 
180 


.63 
L13 
.04 
.43 
.56 
2.95 


Phos- 
phor- 
us. 


Cop- 
per. 


Grams.  Gram. 
0.163 

.002 

.315 

.181 


0.0246 
.0078 


.061 
.027 


1.254     .0324 


.116 
.137 
.009 
.019 
.114 
.170 
.002 
.293 
.186 
.079 
.104 
.061 
.020 


L310 


.028 
.127 
.009 
.054 
.120 
.162 
.004 
.281 
.189 
.084 
.121 
.044 
.014 


L237 


.028 
.125 
.009 
.053 
.119 
.159 
.004 
.278 
.186 
.079 
.115 
.202 
.027 


L384 


.116 
.130 
.009 
.060 
.110 
.181 


.0270 
,0094 


.0364 


.0249 
,0098 


.0347 


,0231 
,0084 


.0315 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  7— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us, 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

May  8,  1911— Con. 
Jelly  (grape) 

Grams. 
25 

130 

300 

200 

180 

300 

500 
1,000 

Grams. 
0.01 
4.82 
1.92 
.64 
.54 
1.95 
.20 

Grams. 

0.004 
.276 
.181 
.103 
.116 
.322 
.034 

Gram. 

"6.'62i9 
.0096 

May  12, 1911— Con. 
Peas 

Grams. 

300 

200 

180 

350 

500 
1,000 

Grams. 

2.22 
.60 
.58 
.39 

■».20 

Grams. 

0.183 
.079 
.127 
.061 
.034 

Gram. 
0. 0291 

String  beans 

Mashed  potato 

Peaches 

.0090 

Peas 

String  beans 

Boiled  potato 

Rice  pudding 

Grape  juice  (cc). - 
Water  (c.c.) 

Grape  juice  (c.  c.) . 
Water  (c.c.) 

Total 

May  13,  1911. 

Cream  of  wheat 

Egg 

3,210 

14.53 

1.362 

.0381 

Total 

3,310 

15.82 

1.642 

.0315 

25 

55.5 

40 

134.5 
150 
180 

25 
130 
300 
200 
180 
350 
600 
900 

.50 

1.14 

.04 

.26 

.50 

2.88 

.01 

5.08 

2.16 

.58 

.54 

.21 

.24 

.028 
.132 
.009 
.036 
.104 
.174 
.004 
.269 
.197 
.077 
.116 
.044 
.041 

May  9, 1911. 

25 

60 

40 

135 

150 

180 

25 

130 

300 

200 

180 

200 

300 

400 

.50 

1.24 

.04 

.26 

.56 

2.92 

.01 

5.14 

2.16 

.56 

.56 

.36 

.12 

.028 
.142 
.009 
.036 
.113 
.181 
.002 
.273 
.204 
.075 
.127 
.058 
.020 

".'0276 
.0080 

Cream  of  wheat  . . . 

Butter 

Ege                   .  . 

Orange 

* 

Butter 

Cream 

Orange 

Bread 

Jellv  (grape) 

Beef 

Bread 

Jellv  (currant) 

Ppas 

.0246 

Beef 

String  beans 

Boiled  potato 

Pears 

0104 

Peas 

String  beans 

Boiled  potato 

Strawberries 

Grape  juice  (c.  c) . 
Water  (c.c) 

Total 

May  14, 1911. 

Cream  of  wheat.... 
Egg 

Grape  juice  (c.c.)  . 
Water(c.c.) 

3,270 

14.14 

1.231 

0350 

Total 

2,330 

14.43 

1.268 

.0356 

25 

59.7 

40 

181.6 
150 
180 

25 
130 
300 
200 
180 
300 
700 
900 

.50 

1.23 

.04 

.34 

.57 

2.93 

.01 

4.90 

2.31 

.62 

.58 

1.11 

.28 

.028 
.141 
.009 
.049 
.113 
.179 
.004 
.269 
.183 
.084 
.118 
.225 
.048 

May  10,  1911. 

25 

57.6 

40 

70 
150 
180 

25 
130 
300 
200 
180 
300 
400 
700 

.63 
1.19 
.04 
.13 

.59 

2.88 

.01 

4.78 

2.10 

.60 

.59 

.03 

.16 

.116 
.136 
.009 
.018 
.117 
.176 
.002 
.269 
.175 
.079 
.099 
.017 
.027 

'  '."6261 
.0098 

Oatmeal 

Butter 

Egg 

Orange 

Butter 

Cream 

Sliced  bananas 

Bread      

Jelly  (grape) 

Bread 

Jelly  (currant) 

Peas 

.0270 

Fowl 

String  beans 

Boiled  potato 

Ice  cream 

Grape  juice  (c.  c)  . 
Water  (c.c) 

Total 

May  15, 1911. 

0096 

Peas    

String  beans 

Sweet  potato 

Water  ice 

Grape  juice  (c.c.).. 
Water  (c.c.) 

3,370 

15.42 

1.450 

0366 

Total 

2,760 

13.73 

1.240 

.0299 

25 

72.8 

40 

220.3 
150 
180 

25 
130 
300 
200 
180   . 
300 
650 
600 

.63 

1.50 

.04 

.41 

.63 

2.81 

.01 

4.99 

2.28 

.64 

.56 

1.68 

.22 

.116 
.173 
.009 
.060 
.117 
.173 
.002 
.278 
.181 
.089 
.105 
.309 
.037 

May  11,  1911 

25 

54 

40 

189 

150 

180 

25 

130 

300 

200 

180 

350 

800 

1,250 

.50 
1.11 
.04 
.36 

.56 
2.86 

"b.U 
2.10 
.56 
.56 
.39 
.32 

.028 
.128 
.009 
.051 
.114 
.173 
.002 
.307 
.189 
.080 
.102 
.061 
.054 

".'6234 
.0096 

Egg             

Cream  of  wheat.... 

Butter 

Egg 

Butter 

rv  ^m  

Orange 

Cream       

Jelly  (currant) 

Bread 

Jelly  (quince) 

Peas                  .  . . 

.0267 

Veal 

String  beans 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.  c)  . 
Water  (c.c) 

Total 

May  16, 1911. 

Cream  of  wheat.... 
Egg                   

0090 

Peas 

String  beans 

Boiled  potato 

Peaches 



Grapejuice(c.  c.).. 
Water  (c.c.) 

2,970 

16.40 

1.649 

.0357 

Total 

3,870 

14.50 

1.298 

.0330 

2f 

56.3 

4C 
18S 
150 
180 

25 
130 
300 
200 

.50 

1.16 

.04 

.36 

.57 

2.83 

.01 

5.02 

2.10 

.58 

.028 
.133 
.009 
.051 
.115 
.176 
.002 
.273 
.191 
.080 

May  12, 1911. 

25 
63 
40 
70 
150 
180 
25 
130 

.63 
1.30 
.04 
.10 
.54 
2.90 

'  "5."  03' 

.116 
.149 
.009 
.021 
.113 
.181 
.002 
.287 

::::::: 

OnfTYif^al 

Butter 

Eee 

Orange 

Butter 

Cream 

Sliced  bananas 

Cream                 . 

Jelly  (currant) 

Beef 

Jelly  C^pple) 

Lamb 

Peas               

.0270 

String  beans 

.0100 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  7— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

May  16, 1911— Con. 

Boiled  potato 

Strawberries 

Water  (c.  c) 

Grams. 

180 

200 
1,450 

Grams. 

0.43 

.44 

Grams. 

0.127 

.058 

Gram. 

May  20,  1911— Con. 

Grape  juice  (c.  c). . 
Water  (c.c) 

Total 

May  21, 1911. 

Cream  of  wheat 

Ege 

Grams. 
300 
850 

Gram^. 
0.12 

Grams. 
0.02c 

Gram. 

2,950 

13.33 

1.280 

Total 

3,120 

14.04 

1.243 

0.0370 

25 

57.6 

40 

164.8 
150 
180 

25 
130 
300 
200 
180 
300 
550 
600 

.50 
1.19 
.04 
.31 
.59 
3.04 

"■5."  62" 
1.71 
.58 
.67 
1.08 
.22 

.028 
.136 
.009 
.045 
.114 
.185 
.002 
.273 
.197 
.073 
.115 
.218 
.037 

May  17, 1911. 

25 

57.3 

40 

70 
150 
180 

25 
130 
300 
200 
180 
300 
600   - 
900 

.63 
1.18 
.04 
.15 
.57 
2.84 



"4."  59" 
1.68 
.60 
.45 
.03 
.24 

.116 
.136 
.009 
.023 
.115 
.174 
.002 
.261 
.189 
.086 
.085 
.017 
.041 

Butter 

Egor                  

Orange           

Butter                

Cream 

Sliced  bananas .... 

Bread 

Cream             

Jelly  (apple) 

Fowl 

Bread      

Jellv  (apple) 

Peas 

Fowl     

String  beans 

Boiled  potato 

Ice  cream 

Peas          

String  beans 

Sweet  potato 

Water  ice 

Grape  juice  (c.  c.) . 
Water  (c.c.) 

Total 

May  22, 1911. 

Grape  juice  (c.  c) . . 
Water  (c.  c) 

2,900 

14.95 

1.432 

Total 

3,160 

13.00 

1.254 

25 

6.3.1 

40 

149.9 
150 
180 

25 
130 
300 
200 
180 
300 
600 
1,200 

.63 
1.09 
.04 
.29 
.57 
2.92 

■■4.' 24' 

1.80 

.60 

.61 

1.86 

.24 

.116 
.126 
.009 
.040 
.115 
.181 
.002 
.269 
.191 
.084 
.101 
.301 
.041 

25 

5.5 

40 

158 

150 

180 

25 

130 

300 

200 

180 

350 

500 

1,000 

.50 
1.13 
.04 
.30 
.57 
2.92 

"5.' {4' 
1.65 
.58 
.40 
.39 
.20 

.028 
.130 
.009 
.043 
.119 
.181 
.002 
.304 
.186 
.070 
.093 
.061 
.034 

....... 



::::::: 

May  18, 1911. 

Egg         

Butter 

Cream  of  wheat 

Orange     

Egg 

Butter 

Orange     

Jelly  (quince) 

Cream 

Bread 

Peas 

Jelly  (apple) 

Veal 

String  beans 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.c,),. 
Water  (c.c.) 

Total 

May  23, 1911. 

Cream  of  wheat. . . . 
Egg 

Peas 

String  beans 

Boiled  potato 

Peaches 

Grai)e  juice  (c.  c). . 
Water  (c.  c) 

3,530 

14.89 

1..576 

25 

62.9 

40 

185.8 
150 
180 

25 
130 
300 
200 
180 
200 
1,400 

.50 

1.30 

.04 

.35 

.56 

2.83 

.01 

5.28 

1.83 

.60 

.52 

.36 

.028 
.149 
.009 
.050 
.117 
.167 
.004 
.276 
.181 
.070 
.090 
.058 

Total 

3,290 

13.82 

1.260 

May  19, 1911. 

25 

59.4 

40 

70 
1.50 
180 

25 
1.30 
300 
200 
180 
350 
400 
1,000 

.63 

1.22 

.04 

.13 

.54 

2.93 

.01 

4.29 

1.65 

.56 

.49 

.39 

.16 

.116 
.141 
.009 
.017 
.119 
.185 
.002 
.265 
.178 
.082 
.099 
.061 
.027 

Butter 

notTnodl 

Orange 

TTna 

Cream 

Bread 

SUced  bananas 

Jelly  (grape) 

Beef 

Bread 

Peas 

Jelly  (currant) 

String  beans 

Boiled  potato 

Strawberries 

Water  (c.  c.) 

Total 

May  24, 1911. 

Peas..           .    .. 

String  beans 

Mashed  potato 

Peaches 

3,080 

14.18 

1.199 

Grape  juice  (c.  c)... 
Water  (c.  c) 

25 

55.8 

40 

70 
150 
180 

25 
130 
300 
200 
180 
300 
300 
700 

.63 

1.15 

.04 

.13 

.59 

2.99 

.01 

4.78 

1.65 

.60 

.43 

.03 

.12 

.116 
.132 
.009 
.019 
.117 
.173 
.004 
.261 
.189 
.077 
.091 
.017 
.020 

Total 

3,110 

13.04 

1.301 

Egg 



May  20, 1911. 

25 

55.7 

40 

160.5 
150 
180 

25 
130 
300 
200 
180 
350 

.50 

1.15 

.04 

.30 

.62 

2.79 

.01 

4.78 

1.71 

.56 

.54 

.21 

.028 
.132 
.009 
.043 
.122 
.185 
.002 
.290 
.189 
.089 
.127 
.044 

Sliced  bananas 

Cream 

Cream  of  wheat    . 

Bread               .  ... 

Egg 

Jelly  (grape) 

Fowl              

Butter. . 

Peas 

Cream 

String  beans 

Sweet  potato 

Water  ice 

Bread 

Jelly  (currant) 

Beef 

Grape  juice  (c.  c.)  . 
Water  (c.c.) 

Total 

Peas 

String  beans 

Boiled  Potato 

Pears 

2,660 

13.15 

1.225 
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Chart  I. — Diet^—Continned. 

SUBJECT  No.  7— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

May  25, 1911. 

Cream  of  wheat.... 
Egg 

Grams. 

25 

52.5 

40 

184.5 
150 
180 

25 
130 
300 
200 
180 
350 
350 
600 

Grams. 
0.50 

1.08 
.04 
.35 
.59 

2.86 
.01 

5.28 

1.71 
.60 
.68 
.39 
.14 

Grams. 
0.028 
.124 
.009 
.050 
.117 
.171 
.004 
.304 
.202 
.072 
.096 
.061 
.024 

Gram. 

May  28, 1911. 

Cream  of  wheat.... 
Egg 

Grams. 

25 

55.3 

40 
188 
150 
180 

25 
130 
300 
200 
180 
300 
475 
525 

Grams. 

0.50 

1.14 

.04 

.36 

.54 

2.88 

.01 

4.82 

1.62 

.60 

.72 

1.05 

.20 

Grams. 
0.028 
.131 
.009 
.051 
.118 
.187 
.002 
.265 
.186 
.068 
.069 
.199 
.032 

Gram. 

Butter 

Butter 

Cream 

Cream 

Bread        

Bread 

Jelly  (grape) 

Veal 

Jelly  (currant) 

Fowl 

Peas 

Peas 

String  beans 

Boiled  potato 

Peaches        

String  beans 

Boiled  potato 

Ice  cream  . 



Grape  juice  (c.  c.) . 
Water  (c.  c.) 

Grape  juice  (c.  c.)  . 
Water  (c.c.) 

Total 

May  29, 1911. 

Total 

2,770 

14.23 

1.262 

2,770 

14.48 

1.345 

May  26, 1911. 
Cream  of  wheat 

25 

62.9 

40 

70 
150 
180 

25 
130 
300 
200 
180 
350 
450 
500 

.50 
1.30 
.04 
.13 
.57 
2.92 

"4.'7i" 
1.77 
.60 
.56 
.39 
.18 

.028 
.149 
.009 
.017 
.114 
.167 
.002 
.281 
.194 
.070 
.060 
.061 
.031 

25 

52.6 

40 

159.5 
150 
180 

25 
130 
300 
200 
180 
300 
400 
800 

.63 

1.08 

.04 

.30 

.57 

2.81 

.01 

4.91 

1.62 

.66 

.56 

2.34 

.16 

.116 
.125 
.009 
.043 
.113 
.170 
.002 
.287 
.202 
.068 
.063 
.315 
.027 

Egg 

Egg  

Butter    

Butter 

Sliced  bananas  .    . 

Orange 

Bread 

Bread 

Jelly  (quince) 

Lamb 

Jelly  (currant) 

Lamb 

Peas          

Peas  .. 

String  beans 

Mashed  potato 

String  beans 

Mashed  potato 

Rice  pudding 

Grape  juice  (c.  c.)  . 
Water  (c.  c.) 

Total 

May  30, 1911. 

Cream  of  wheat.... 
Egg         . .  . . 

Grape  juice  (c.  c.)  . 
Water  (c.  c.) 

Total 

2,660 

13.67 

1.183 

2,940 

15.69 

1.540 

May  27, 1911. 
Oatmeal 

25 
156.5 

40 
236.1 
150 
180 

25 
130 
300 
200 
180 
3.50 
600 
1,400 

.63 
1.16 
.04 
.45 
.56 
2.84 

"5."  40' 
1.80 
.54 
.67 
.21 
.24 

.116 
.134 
.009 
.064 
.111 
.178 
.002 
.276 
.191 
.080 
.060 
.044 
.041 

25 

60.8 

40 

146.5 
150 
180 

25 
130 
300 
200 
180 
200 
800 

.50 
1.25 
.04 
.28 
.67 
2.93 

"5:66' 

1.56 

.60 

.52 

.36 

.028 
.144 
.009 
.040 
.114 
.174 
.002 
.276 
.194 
.065 
.066 
.058 

Eee              .  . 

Butter 

Butter..::::::;:::: 

Cream 

Cream 

Bread 

Bread     

Jelly  (quince) 

Jelly  (quince) 

Peas 

Peas 

String  beans 

Boiled  potato 

Pears 

String  beans 

Boiled  potato 

Strawberries 

Water  (c.c.) 

Total 

Grape  juice  (c.  c.) . 
Water  (c.c.) 

2,440 

13.67 

1.170 

Total 

3,870 

14.54 

1.306 

>  Estimated. 
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Chart  I. — Diet-Continued. 

SUBJECT  No.  8  (M.  W.). 


Food. 

Sunday. 

Monday. 

Tuesday. 

Wednes- 
day. 

Thurs- 
day. 

Friday. 

Satur- 
day. 

PrPATTi  rif  wheat 

Grams. 
20 

Grams. 

GraTns. 
20 

Grams. 

Grams. 
20 

GroTTW. 

G 

rams. 
20 

Oatmeal            

20 

1 
60 

1 

20 

1 
60 

20 

1 

60 

Ess  (number)               .... 

1 
60 

1 

1 
60 

1 

1 
60 

1 

1 

60 

Orange  (number)    

1 

80 
200 
250 

50 
160 

80 
200 
250 

50 

Cream         

200 
250 
50 
160 

200 
250 
50 

200 
250 
50 

200 
250 
50 

200 

250 

Jelly     

50 

Fowl        

Veal 

160 

Lamb       

160 
150 
100 

160 
150 

Peas           

iso 

150 

150 

150 

150 

Beets  

Lima  beans     

100 

StrinK  beans 

100 

100 

Celery 

100 

100 

Mashed  or  boiled  potato 

160 

160 

160 

160 

160 

160 

180 

Rice,  steam^     

100 

300 

300 

Water  ice                     .  ... 

300 

Peaches 

400 

Pears                      .  .  . 

400 

Cherries  

300 

Strawberries         

300 
1,600 

Water  (c.  c.) - -- 

1,600 

1,600 

1,600 

1,600 

1,600 

1,600 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
US. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Mar.  1, 1911. 
Oatmeal. 

Gramt. 

20 

51.5 

60 

80 
200 
250 

50 
160 
150 
100 
160 
300 
1,400 

Grams. 

0.50 

1.06 
.07 
.15 
.76 

4.00 
.02 

4.56 
.84 
.39 
.56 
.03 

Grams 
0.093 
.122 
.013 
.036 
.155 
.210 
.008 
.363 
.085 
.013 
.101 
.017 

Gram. 

Mar.  S,  1911-Con. 

Sliced  bananas 

Cream 

Grams. 
80 

200 

250 
50 

160 

150 

100 

160 

300 
1,400 

Grams. 

0.14 
.82 

4.08 
.02 

5.38 
.83 
.37 
.56 
.39 

Grams. 

0.021 
.072 
.245 
.008 
.378 
.098 
.073 
.109 
.059 

Gram. 

Egg. . 

Butter 

Bread 

Sliced  bananas 

Cream 

JeUy  (grape) 

Lamb 

!!!!!!! 

Bread 

Peas  .    . 

Jelly  (grape) 

Com 

Fowl 

Boiled  pot.atn 

Peas..    . 

Cherries . 
Water  (c. 

Hominy 

n1 

Potato 

Total 

Mar.  4,1911. 

Cream  of  wheat.... 
Egg  . 

Water  ice 

2,990 

14.34 

1.305 

Water  (c.  c.) 

20 

55.3 

60 

142.5 
200 
250 

50 
160 
150 
160 
100 
400 
1,400 

.40 

1.14 

.07 

.28 

.76 

3.93 

.02 

5.89 

.89 

.59 

.33 

,24 

.022 
.131 
.013 
.038 
.154 
.286 
.008 
.363 
.118 
.130 
.027 
.050 

Total 

2,980 

12.94 

1.216 

Mar.  i,  1911. 

20 

56 

60 

197 

200 

250 

50 

160 

150 

100 

160 

400 

1,400 

.40 

1.15 

.07 

.37 

.70 

3.80 

.02 

6.02 

.87 

.24 

.58 

.44 

.022 
.133 
.013 
.053 
.161 
.225 
.008 
.384 
.092 
.030 
.069 
.070 

•■'■' 

Butter 

Cream  of  wheat.... 

Orange 

Egg 

Cream 

Butter 

Bread 

Orange 

Jelly  (grape) 

Beef 

Cream 

Bread 

Peas 

JeUy  (grape) 

Potato 

Veal.  . 

Rice,  steamed 

Pears 

Peas 

String  beans 

Water  (c.c.) 

Total 

Mar.  6, 1911. 

Cream  of  wheat..,. 
Egg 

Potato  . 

Peaches 

3,150 

14.54 

1.340 

Water  (c  c.) 

20 

60.2 

60 

138.5 
200 
250 

.40 
1.24 
.07 
.27 
.76 
4.03 

.022 
.143 
.013 
.037 
.147 
.247 

Total 

3,200 

14.66 

1.260 

Mar.  S,  1911. 

20 

57.3 

60 

.50 

1.18 

.07 

.093 
.136 
.013 

Butter 

Oatmeal 

Egg 



Butter J 

Bread.".!!!..!!'!". 

112 


COPPER  AND   THE   HEALTH   OF   MAN. 


Chart  l.-^Diet — Continued. 

SUBJECT  No.  8— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Coi>- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop. 
per. 

Mar.  6, 1911— Con. 

Jelly  (grape) 

Fowl  . 

Grams. 
50 

160 

150 

100 

160 

300 
1,400 

Grams. 

0.02 

6.21 

.86 

.17 

.62 

1.11 

Grams. 

0.008 
.375 
.096 
.028 
.102 
.218 

Gram. 

Mar.  9,  1911— Con. 

Boiled  potato 

Peaches 

Grams. 

160 

400 
1,400 

Grams. 
0.61 

.44 

Grams. 

0.102 

.070 

Gram. 

Peas 

Water  (c.c.) 

Total 

Mar.  10, 1911. 
Oatmeal 

Potato 

3,200 

14.87 

1.295 

Water  (c.c.) 

20 

59.2 

60 

80 
200 
250 

50 
160 
150 
100 
160 
300 
1,400 

.50 

1.22 

.07 

.17 

.74 

4.23 

.02 

5.33 

.80 

.42 

.66 

.39 

.093 
.140 
.013 
.021 
.148 
.247 
.008 
.352 
.080 
.068 
.091 
.059 

Total 

3,050 

15.76 

1.436 

Eee 

Mar.  6, 1911. 

20 

58.8 

60 

156.5 
200 
250 

50 
160 
150 
100 
160 
300 
1,400 

.50 

1.21 
.07 
.30 
.74 

4.03 
.02 

5.46 
.84 
.26 
.54 

2.04 

.093 
.139 
.013 
.042 
.148 
.242 
.008 
.357 
.094 
.077 
.098 
.359 

Butter 

Sliced  bananas 

Egg 

Bread 

Butter 

Jelly  (grape) 

Peas 

Bread 

Corn 

Jelly  (grape) 

Lamb 

Mashed  potato 

Cherries 

Peas 

Water  (c.c.) 

Total 

Mar.  11,  1911. 
Cream  of  wheat.... 

Beets 

Potato 

2,990 

14.55 

1.320 

Rice  pudding 

Water  (c.c.) 

20 

57.2 

60 
202.5 
200 
250 

50 
160 
150 
160 
100 
400 
1,400 

.40 

1.18 

.07 

.39 

.78 

4.18 

.02 

5.98 

.81 

.61 

.35 

.24 

.022 
.136 
.013 
.055 
.152 
.240 
.008 
.342 
.080 
.103 
.020 
.050 

Total 

3,070 

16.01 

1.670 

Mar.  7, 1911. 

20 

53.2 

60 
157 
200 
250 

50 
160 
150 
100 
160 
300 
1,400 

.40 

1.10 
.07 
.30 
.78 

4.15 
.02 

5.57 
.84 

1.11 
.51 
.54 

.022 
.126 
.013 
.042 
.152 
.240 
.008 
.343 
.089 
.099 
.105 
.088 

Butter 

Cream  of  wheat 

Egg 

Bread 

Butter 

Jelly  (grape) 

Beef 

Peas 

Bread 

Mashed  potato..... 

Rice,  steamed 

Pears 

Jelly  (grape) 

Beef 

Peas     

Water  (c.c.) 

Total 

Mar.  IS,  1911. 

Cream  of  wheat 

Eee 

Lima  beans 

Potato 

3,210 

15.01 

1.221 

Strawberries 

Water  (c.  c.) 

20 

62 

60 

197 

200 

250 

50 

160 

150 

100 

160 

300 

1,200 

.40 

L28 
.07 
.37 
.72 

4.20 
.02 

5.49 
.81 
.14 
.62 

1.11 

.022 
.147 
.013 
.053 
.143 
.249 
.008 
.331 
.080 
.034 
.106 
.197 

Total 

3,060 

15.39 

1.327 

Mar.  8, 1911. 

20 

52.2 

60 

80 
200 
250 

50 
160 
150 
100 
160 
300 
1,400 

.50 
1.08 
.07 
.16 
.76 
4.20 

.02 
6.27 
.87 
.37 
.35 
.03 

.093 
.124 
.013 
.022 
.150 
.258 

.004 
.357 
.093 
.014 
.067 
.017 

Butter 

Oatmeal 

Egg 

Butter 

Jelly  (grape) 

Fowl               ..  .. 

Sliced  bananas 

Cream 

Peas 

Bread 

Celery 

Jelly  (currant  and 

raspberry) 

Fowl 

Boiled  potato 

Water  (c.c.) 

Total 

Mar.  13, 1911. 

TTnminy 

2,910 

15.23 

1.383 

Sweet  potato 

Water  ice 

20 

58.3 

60 
170 
200 
250 

50 
160 
150 
100 
160 
300 
1,400 

.50 

1.20 
.07 
.32 
.74 

4.15 
.02 

5.33 
.81 
.27 
.58 

2.16 

.093 
.138 
.013 
.046 
.148 
.242 
.008 
.331 
.083 
.086 
.099 
.420 

Water  (c.c.) 

Total 

2,980 

14.68 

1.212 



Egg 

Butter 

Mar.  9, 1911. 

20 

60.7 

60 

192.3 
200 
250 

60 
160 
150 
100 

.40 
1.25 
.07 
.36 
.78 
4.18 

.02 
5.71 

.78 
.27 

.022 
.144 
.013 
.052 
.148 
.245 

.004 
.387 
.084 
.024 



Cream 

Cream  of  wheat 

Bread 

Egg 

Jelly  (grape) 

Lamb  

Butter 

Oranee 

Peas       

Cream 

Beets    

Bread 

Mashed  potato 

Rice  pudding 

Water  (c.c.) 

Total 

Jelly  (currant  and 
raspberry) 

Peas 

3,080 

16.15 

1.707 

String  beans 
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Chaet  I. — Diet — Continued. 
SUBJECT  No.  8— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Mar.  14,  1911. 
Cream  of  wheat.... 

F  crtT                            

Grams. 

20 

63 

60 

190.3 
200 
250 

50 
160 
150 
100 
160 
300 
1,400 

Grams. 

0.40 

1.30 

.07 

.36 

.76 

4.15 

.02 
5.41 

.81 
1.24 

.54 

.42 

Grams. 
0.022 
.149 
.013 
.051 
.150 
.232 

.004 
.327 
.084 

.ia2 

.055 
.088 

Gram. 

Mar.  18,  1911. 

Cream  of  wheat 

Egg 

Grams. 

20 

61.1 

60 

153.5 
200 
250 

50 
160 
150 
160 
100 
400 
1,400 

Grams. 

0.40 

1.26 

.07 

.30 

.74 

4.00 

.01 

5.82 

1.04 

.51 

.27 

.24 

Grams. 

0.022 
.145 
.013 
.041 
.150 
.227 
.003 
.327 
.119 
.095 
.032 
.050 

Gram. 

Butter             ..... 

Butter 

;  Orange 

(re  JIM           

i  Cream 

Bread 

Bread 

Tellv  (currant  and 

raspberry 

Beef           

Jellv  (crab  apple).. 
Beef 

Peas 

0.0164 

Boiled  potato 

Rice,  steamed 

Pears 

Lima  beans 

Boiled  potato 

Water  (c.c.) 

Total 

Mar.  19,  1911. 

Cream  of  wheat.... 
Egg 

Water  (c.c.) 

. .. 

'"      * 

3,170 

14.66 

1.224 

.0164 

Total 

3,100 

15.48 

1.317 

20 

57.1 

60 
135 
200 
250 

50 
160 
1.50 
100 
160 
300 
1,400 

.40 
1.18 
.07 
.26 
.76 
4.15 

.02 

6.03 

1.16 

.19 

.59 

1.14 

.022 
.135 
.013 
.036 
.150 
.225 

.004 
.325 
.125 
.049 

Mar.  15, 1911. 
Oatmeal 

20 
59 
60 
80 
200 
250 

50 
160 
150 
100 
160 
300 
1.400 

.50 
1.22 
.07 
.15 
.74 
4.33 

.02 
5.68 
1.14 
.33 
.40 
.03 

.093 
.140 
.013 
.030 
.155 
.238 

.004 
.343 
.119 
.011 
.059 
.017 

o.oin 
....... 

Y  ffff               

Butter 

Sliced  bananas 

Cream 

Bread 

Bread        

Jelly  (currant  and 

raspberry) 

Fowl 

Jelly  Ccurrant  and 
raspberry) 

Fowl 

Peas      .... 

.0168 

Peas        

Celery 

BoUed  potato 

Ice  cream 

.116    

Sweet  potato 

.215 

Water  ice 

Water  (c.c.) 

Total 

Mar.  go,  1911. 
Oatmeal.  . 

Water  (c.c.) 



3,040 

15.95 

1.415 

.0168 

Total 

2.990 

14.61 

1.222  i     .0171 

20 

57.2 

60 

148.5 
200 
250 

50 
160 
150 
100 
160 
300 
1,400 

.50 
1.18 
.07 
.29 
.78 
4.23 

.02 
5.47 
1.14 

.42 

.51 
2.46 

.093 
.136 
.013 
.040 
.152 
.225 

.004 
.336 
.125 
.064 
.078 
.380 

Mar.  16, 1911. 

62.9 

20 

60 

178.5 
200 
250 

50 
160 
150 
100 
160 
400 
1,400 

1.30 
.40 
.07 
.34 
.76 

4.18 
.02 

5.73 

1.11 
.27 
.66 
.44 

.149 
.022 
.013 
.048 
.155 
.232 
.003 
.3^3 
.119 
.028 
.097 
.070 

".bm 

Egg 

Egg 

*  * 

Cream  of  wheat . . . 

Butter 

*  * 

Butter 

Orange 

Cream 

* 

Cream 

Bread 

••• 

Bread 

Jelly  (currant  and 

* 

Jelly  (crab  apple).. 
Veal 



Peas 

Peas 

.0165 

String  beans 

Beets 

BoUed  potato 

Peaches 

Mashed  potato 

Rice  pudding 

Water  (c.c.) 

Total 

Mar.  il,  1911. 

Cream  of  wheat.... 
Eee 



Water  (c.c.) 

Total 

3,190 

15.28 

1.299 

.0180 

3,060 

17.07 

1.646 

.0165 

Mar.  17,  1911. 
Oatmeal. 

20 

67.7 

60 

80 
200 
250 

50 
160 
150 
100 
160 
290 
1,400 

.50 

1.39 

.07 

.18 

.76 

4.15 

.01 

5.25 

1.11 

.33 

.58 

.38 

.093 
.160 
.013 
.017 
.150 
.229 
.003 
.336 
.130 
.062 
.115 
.057 

".'om 

20 

57.6 

60 
169.5 
200 
250 

50 
160 
150 
100 
160 
300 
1,400 

.40 

1.18 

.07 

.32 

.82 

4.20 

.01 

6.29 

1.14 

1.27 

.56 

.63 

.022 
.136 
.013 
.046 
.159 
.227 
.003 
,     .343 
.123 
.100 
.112 
.088 

Egg 



Batter 

Butter 

Sliced  bananas 

Orange 

Crft^m 

Bread 

Bread 

Jelly  (crab  apple).. 
T.aTTib 

Jelly  (crab apple).. 
Beef 

Peas 

.0179 

Com 

Lima  beans 

Boiled  potato 

Strawberries 

Water  (c.c.) 

Total 

Mashed  potato 

Cherries 

Water  (c.c.) 

Total 

2,990 

14.71 

1.365 

.0191 

3,080 

16.89 

1.372 

.0179 

62717°— 13 8 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  8— Continued. 


Food. 

Amoimt. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Mar.  n,  1911. 
Oatmeal 

Grams. 

20 

64.9 

60 

80 
200 
250 

50 
160 
150 
100 
160 
300 
1,400 

Grams. 

0.50 

1.34 

.07 

.16 

.82 

4.28 

.01 

6.18 

1.11 

.38 

.40 

.03 

Grams. 

0.093 
.154 
.013 
.017 
.150 
.223 
.003 
.314 
.128 
.011 
.063 
.017 

Gram. 
'6!6i65 

Mar.  26, 1911— Con. 
Orange 

Grams. 

150 

200 

250 
50 

160 

150 

100 

160 

300 
1,400 

Grams. 
0.29 

.78 
4.03 

.02 
5.82 
1.08 

.21 

.66 
1.14 

Grams. 

0.041 
.148 
.238 
.008 
.331 
.118 
.046 
.081 
.210 

Gram. 

Egg          

Cream 

Butter            

Bread 

Sliced  bananas 

Cream 

Jelly  (grape) 

Fowl          

Bread 

Peas.            .  .  . 

0  0183 

Jelly  (crab  apple).. 
Fowl 

Celery 

Boiled  potato 

Water  (c.c.) 

Total 

Mar.  27, 1911. 

Sweet  potato , 

Water  ice    

3,060 

15.68 

1.392 

0183 

Water  (CO.) 



20 

56.5 

60 
160 
200 
250 

50 
160 
150 
100 
160 
300 
1,400 

.50 
1.16 
.07 
.30 
.78 
4.08 

.02 
6.05 
LOS 
.36 
.51 
1.89 

.093 
.134 
.013 
.043 
.152 
.232 

.004 
.342 
.128 
.054 
,105 
.312 

Total 

3,000 

15.28 

1.186 

.0165 

Mar  2S  1911. 

20 

48.4 

60 
163 
200 
250 

50 
160 
150 
100 
160 
400 
1,400 

.40 

1.00 

.07 

.31 

.72 
4.08 

.02 
6.32 
1.11 
.26 
.64 
.44 

.022 
.115 
.013 
.044 
.141 
.232 

.004 
.367 
.128 
.026 
.115 
.070 

"'.'6i47 

Egff       

Butter .:::::::::. 



nrpnm  nf  wheat 

Orange         ....... 

Egg        

Butter 

Bread 

Jelly      (raspberry 
and  currant) 

Cream       ..... 

... 

Jelly  (currant  and 

raspberry) 

Veal                    -  . 

Beets 

Mashed  potato 

Rice  pudding 

Water  (c.c.) 

Total 

Mar.  28, 1911. 

Cream  of  wheat.... 
Eee 

Peas 

String  beans 

' 

Boiled  potato 

3,070 

16.80 

1.612 

.0162 

Water  (CO.) 

20 

52.2 

60 
145 
200 
250 

50 
160 
150 
100 
160 
300 
1,400 

.40 
LOS 
.07 
.28 
.76 
4.20 

.02 
6.30 
Lll 
1.29 

.48 
.42 

.022 
.124 
.013 
.039 
.150 
.238 

.004 
.339 
.127 
.093 
.101 
.088 

Total 

3,160 

15.37 

1.277 

.0147 

Mar.  H,  1911. 

20 
64 
60 
80 
200 
250 

50 
160 
150 
100 
160 
300 
1,400 

.50 
1.32 
.07 
.14 
.78 
3.98 

.02 
6.14 
1.14 
.39 
.58 
.39 

.093 
.152 
.013 
.019 
.148 
.227 

.004 
.339 
.123 
.069 
.105 
.059 

'".hm 

Butter          

Oatmeal       .  .  • 

Orange              ..  . 



Butter 

Sliced  bananas 

Cream       

Jelly     (raspberry 

and  currant) 

Beef             

Bread 



JeUy  (currant  and 
raspberry) 

Peas                ..... 

0173 

Lima  beans 

Mashed  potato 

Strawberries 

Water  (c.c.) 

Total 

Mar.  29, 1911. 

Peas 

Com 

Mashed  potato 

Cherries     .     ... 

3,050 

16.41 

L338 

0173 

Water  (CO.) 

20 

56 

60 

80 

200 

250 

50 

160 

150 

100 

160 

300 

1,400 

.50 
L15 

.07 

.18 

.82 

4.30 

.01 

6.11 

L14 

.39 

.35 

.03 

.093 
.133 
.013 
.016 
.154 
.232 
.003 
.343 
.127 
.013 
.060 
.017 

Total 

2,990 

15.45 

1.351 

■  .0170 

Mar.  25, 1911. 

20 

42.7 

60 

143.5 
200 
250 

50 
160 
150 
160 
100 
400 
1,400 

.40 
.88 
.07 
.28 
.78 
3.93 
.02 
6.37 
1.17 
.50 
.34 
.24 

.022 
.101 
.013 
.039 
.147 
.229 
.008 
.339 
.126 
.087 
.034 
.050 

"'.'6i79 

Cream  of  wheat.... 
Egg  

SUced  bananas 

Cream           ....... 

Butter 

Bread             ...... 

Jelly  (quince) 

Fowl 

Cream 

Bread 

.0186 

Jelly  (grape) 

Sweet  potato 

Waterice 

Peas 

Boiled  potato.... 

Water  (c.c.) 

Total 

Mar.  SO,  1911. 

Cream  of  wheat — 
Egg 

Eice,  steamed 

Pears 

2,990 

15.05 

1.204 

.0186 

Water  (c.c.) 

....... 

20 
53 
60 
180 
200 
250 

.40 
L09 
.07 
.34 
.74 
4.00 

.022 
.126 
.013 
.049 
.152 
.218 

Total 

3,140 

14.98 

1.195 

.0179 

Mar.  S6, 1911. 

20 

57.2 

60 

.40 
1.18 
.07 

.022 
.136 
.013 





Cream  of  wheat 

Orange 

Egg 

Bfc:.:::::::::: 

Bread 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  8— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro 
gen. 

Phos- 
phor- 
us. 

Cop. 
per. 

Mar.S0,1911— Con. 

Jellv  (currant  and 
raspberry) 

V'oqI 

Gram^. 

50 
160 
130 
100 
160 
400 
1,400 

Gram^. 

0.02 

5.81 

1.11 

.27 

.46 

.44 

Grams. 

0.004 
.387 
.125 
.027 
.110 
.070 

Gram. 
1 

'o.'oise 

Apr.S,  1911— Con. 

Rice  pudding 

Water  (c.  c.) 

Total 

Apr.  4,  1911. 

Cream  of  wheat 

Eg? 

Grams. 

300 
1,400 

Grams. 
1.95 

Grains.'  Gram. 
0.325    

0.0147 

3,070 

17.11 

1.627 

String  beans 

Boiled  potato 

20 

59.2 

60 

142.5 
200 
250 

50 
160 
150 
100 
160 
300 
1,400 

.40 

1.22 

.07 

.28 

.78 

4.10 

.01 

6.51 

1.04 

1.37 

.45 

.48 

1 

Water  (c.c.) 

.022 
.140 
.013 

1 

Total 

3,  ISO 

14.75 

1.303  1     .0156 

Butter 

ifar  SI,  1911. 

20 

W.5 

60 
166 
200 
250 

50 
160 
150 
100 
160 
308 
1,400 

.50 
1.33 
.07 
.31 
.72 
3.90 

.02 

5.78 

1.14 

.36 

.45 

.40 

! 

Cream 

.150       

Bread 

.2.32  ' 

Oatmeal    

.093 
.153 
.013 
.045 
.155 
.234 

.004 
.336 
.127 
.066 
.096 
.061 

■'.'6176 

Jellv  (quince) 

Beef 

.003      

Egg                  

.343 

Peas 

.125 
.110 
.096 
.088 

.0146 

Lima  beans 

Boiled  potato 

Strawberries 

Water  (c.c.) 

Total 

Apr.S,  1911. 

Oatmeal 

Bread              

Jelly  (currant  and 

lSS"!!!^?::::::; 

3,050 

16.71 

1.360  1     .0146 

Com 

20 

56.3 

60 

80 
200 
250 

50 
160 
200 
100 
160 
300 
1,400 

.50 
1.16 
.07 
.15 
.70 
4.13 

.02 
6.06 
1.54 
.37 
.27 
.03 

.093 
.133 
.013 
.021 
.150 
.223 

.004 
.346 
.168 
.011 
.069 
.017 

Mashed  potato 

Cherries 

Water  (c.  c.) 

Eg? 

...'.'.'. 

Total 

3,090 

14.98 

1.383 

.0176 

Sliced  bananas 

AvT.  1, 1911. 

Cream  of  wheat.... 
Egg 

20 

64.6 

60 

80 
200 
250 

50 
160 
150 
160 
100 
400 
1,400 

.40 

1.12 

.07 

.14 

.76 

3.70 

.02 

6.32 

1.11 

.56 

.28 

.24 

Bread 

.022 
.129 
.013 
.027 
.147 
.212 
.003 
.^43 
.123 
.073 
.020 
.050 

".'oiso 

Jelly  (currant  and 

raspberry) 

Fowl 

Butter 

Peas    

.0218 

Sliced  bananas 

Sweet  potato 

Water  ice 

Bread 

Jelly  (qiiince) 

Water  (c.c.) 

Total 

Apr.  6,  1911. 
Cream  of  wheat — 

Teas.  ............. 

3,010 

15.00 

1.248 

.0218 

Boiled  potato 

Rice,  steamed 

Pears 

20 

60.2 

60 
156 
200 
250 

50 
160 
200 
100 
160 
400 
1,400 

.40 

1.24 

.07 

.30 

.76 

3.75 

.01 

5.87 

1.54 

.27 

.59 

.44 

.022 
.143 
.013 
.042 
.150 
.227 
.003 
.367 
.164 
.025 
.067 

Water  (c.c.) 

Total 

3,090 

14.72 

1.162 

.0180 

Butter    

Apr.  2, 1911. 

Cream  of  wheat.... 
Eg?  

20 

60.2 

CO 
190 
200 
2.50 

50 
160 
150 
.100 
160 
300 
1,400 

.40 

1.24 

.07 

.36 

.76 

3.90 

.01 

6.02 

1.08 

.17 

.51 

1.08 

.022 
.143 
.013 
.051 
.152 
.225 
.003 
.322 
.123 
.031 
.108 
.215 

".0167 

Cream        .  .  . 

Bread 

Jellv  (quince) 

Veal 

Peas 

.0242 

rrftam 

String  beans 

Boiled  potato 

Peaches 

Bread 



Jelly  (crab  apple).. 
Fowl.. 

Water  (CO.) 

Total 

Apr.  7, 1911. 
Oatmeal 

Peas 

3,220 

15.24 

1.293 

Celerv 

.0242 

Boiled  potato 

Ice  cream 

20 

55.2 

60 

80 
200 
250 

50 
160 
200 
100 
160 
310 
1,400 

.50 

1.14 

.07 

.19 

.70 

4.33 

.01 

5.76 

1.48 

.35 

.48 

.40 

.093 
.131 
.013 
.023 
.152 
.236 
.003 
.339 
.173 
.070 
.102 
.061 

Water  (c.c.) 

Total 

3,100 

15.  eo 

1.408 

.0167 

Egg 

Butter 

Apr.  S,  1911. 

20 

54.1 

60 

164.2 
200 
250 

50 
160 
150 
100 
160 

.50 

1.18 

.07 

.31 

.78 

3.98 

.02 

6.46 

1.17 

.23 

.46 

.093 
.135 
.013 
.044 
.148 
.227 
.008 
.370 
.127 
.043 
.094 

"".'6147 

Sliced  bananas 

Cream 



Oatmftftl, ,......,,, 

Bread 

Egg 

Jelly  (apple) 

Butter 

Orange 

Peas 

.0226 

Cream 

Com 

Bread 

Mashed  potato 

Cherries 

Jelly  (grape) 

T^mb ... 

Water  (c.c.) 

Total 

Peas 

Beets 

3,050 

15.41 

1.3% 

.0226 

Masted  potato 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  8— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Apr.  8, 1911. 
Cream  of  wheat 

Grams. 

20 

54.7 

60 
120 
200 
250 

50 
160 
200 
160 
100 
400 
1,400 

Grams. 

0.40 

1.13 

.07 

.23 

.76 

3.95 

.02 

6.24 

1.48 

.53 

.41 

.24 

Grams. 
0.022 
.130 
.013 
.032 
.148 
.223 
.003 
.343 
.166 
.113 
.032 
.050 

Gram. 

'o.bm 

Apr.  1£,  1911— Con. 
Peas 

Grams. 

200 

100 

160 

300 
1,400+ 

Grams. 

1.48 

.41 

.26 

.03 

Grams. 

0.173 
.014 
.082 
.017 

Gram. 
0  0234 

Egg          

Hominy 

Butter     

Sweet  potato 

Water  ice 

Oransfe     .. 

Cream 

Water  (c.c.) 

Total 

Apr.  13, 1911. 

Cream  of  wheat 

Egg 

Jelly  (crab  apple).. 

3,030 

14.53 

1.275 

.0234 

Peas 

20 
60 
60 
161 
200 
250 
50 
160 
200 
100 
160 
400 
1,400 

.40 

1.24 

.07 

.30 

.74 

4.20 

.02 

6.10 

1.50 

.27 

.37 

.44 

.022 
.142 
.013 
.043 
.152 
.229 
.008 
.363 
.161 
.026 
.080 
.070 

Boiled  potato 

Rice,  steamed 

Pears    

Water  (c.c.) 

Butter       

Total 

3,180 

15.46 

1.275 

.0210 

Cream 

... 

Apr.  9, 1911. 

20 

54 

60 

140 

200 

250 

50 

160 

200 

100 

160 

300 

1,400 

.40 

1.11 

.07 

.27 

.80 

4.10 

.02 

5.68 

1.48 

.12 

.38 

1.11 

.022 
.128 
.013 
.038 
.152 
.227 
.004 
.333 
.161 
.036 
.102 
.218 

'"0236 

Jelly  (grape) 

Veal 

Cream  of  wheat 

Peas 

.0230 

Egg 

String  beans 

Boiled  potato 

Peaches 

Butter 

Orange 

Cream 

Water  (c.c.) 

Total 

Apr.  14, 1911. 
Oatmeal 

Jelly  (currant) 

3,220 

15.95 

1.309 

.0230 

Peas 

20 

57.4 

60 

80 
200 
250 

50 
160 
200 
100 
160 
312 
1,400 

.50 

1.18 

.07 

.15 

.86 

4.08 

.01 

5.33 

1.50 

.40 

.50 

.40 

.093 
.136 
.013 
.023 
.159 
.234 
.003 
.331 
.166 
.065 
.094 
.062 

Celery 

Egg 

Butter 

Sliced  bananas 

3,090 

15.54 

1.434 

.0236 

lotal 

Bread 

Apr.  10, 1911. 

20 

59.5 

60 
192 
200 
250 

50 
160 
200 
100 
160 
300 
1,400 

.50 

1.23 

.07 

.36 

.74 

3.70 

.01 

5.97 

1.50 

.33 

.53 

1.80 

.093 
.141 
.013 
.052 
.143 
.218 
.003 
.343 
.157 
.045 
.096 
.320 

"."0208 

JeUy  (quince) 

Lamb 



Peas 

.0218 

Egg 

Butter 

Mashed  potato 

Cherries 

Orange 

Cream 

Water  (c.c.) 

Total 

Apr.  15, 1911. 

Cream  of  wheat.... 
Egg 

Bread 

Jelly  (crab  apple).. 

3,050 

14.98 

1.379 

.0218 

Peas 

20 

60.4 

60 
170 
200 
250 

50 
160 
200 
160 
100 
400 
1,500 

.40 

L04 

.07 

.32 

.78 

4.10 

.02 

6.40 

1.48 

.46 

.36 

.24 

.022 
.119 
.013 
.046 
.152 
.238 
.008 
.357 
.169 
.094 
.027 
.050 

Beets 

Mashed  potato 

Rice  pudding...... 

Water  (c.c.) 

Butter 

Orange 

3,150 

16.74 

1.624 

.0208 

Total 

Bread 

Apr.  11, 1911. 

20 

56.7 

60 
169 
200 
250 

50 
160 
200 
100 
160 
300 
1,400+ 

.40 

1.17 

.07 

.32 

.76 

4.10 

.02 

5.92 

1.44 

1.27 

.61 

.51 

.022 
.134 
.013 
.046 
.147 
.238 
.008 
.336 
.159 
.102 
.095 
.088 

".'0232 

Jelly  (grape) 

Beef      

Cream  of  wheat 

Peas 

.0186 

Egg 

Boiled  potato 

Rice,  steamed 

Pears 

Butter     

Orange 

Cream 

Water  (c.c.) 

Total 

Apr.  16, 1911. 

Cream  of  wheat.... 
Egg 

JeUy  (grape) 

Beef 

3,320 

15.67 

1.295 

.0186 

Peas 

20 

67.1 

60 
164 
200 
250 

50 
160 
200 
100 
160 
300 
1,400 

.40 

1.18 

.07 

.31 

.70 

4.03 

.02 

5.92 

1.46 

.15 

.38 

1.08 

.022 
.135 
.013 
.044 
.152 
.245 
.003 
.339 
.173 
.031 
.081 
.223 

Lima  beans 

Boiled  potato 

Strawberries 

Water  (c.c.) 

Butter 

Orange 

3,130 

16.59 

1.388 

.0232 

Total 

Bread 



Apr.  IS,  1911. 

20 

53.2 

60 

80 
200 
250 

60 
160 

.50 
1.10 
.07 
.14 
.76 
3.90 
.01 
5.87 

.093 
.126 
.013 
.031 
.154 
.238 
.003 
.331 

Jelly  (apple) 

Fowl 



Oatmeal 

Peas     

.0202 

Egg 

Celery 

Butter 

Boiled  potato 

Ice  cream 

Sliced  bananas 

Cream 

Water  (CO.) 

Total 

Jelly  (crab  apple) . . 
Fowl 

3,120 

15.70 

1.461 

.0202 
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Chart  I. — Diet— Continued. 
SUBJECT  No.  8— Continued. 


Food. 

Am.ount 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos^ 

phor- 

us. 

Cop- 
per. 

Apr.  17, 1911. 

Grams. 

20 

56 

60 
159 
200 
250 

50 
160 
200 
100 
160 
300 
1,400 

Grams 

0.50 

1.15 

.07 

.30 

.76 

3.88 

.01 

6.51 

1.48 

.30 

.59 

1.65 

Grams 
0.093 
.133 
.013 
.043 
.150 
.229 
.003 
.378 
.164 
.067 
.116 
.330 

Gram. 

b'.om 

Apr.  21, 1911— Con. 

Jelly  (quince) 

Lamb 

Gramas. 
50 

150 

300 

160 

314 
1,400 

Grams. 

"5.28' 

2.22 

.42 

.41 

Grams. 

0.003 
.335 
.251 
.090 
.062 

Gram. 

■Ess       

Butter        

Peas 

0.0234 

Mashed  potato 

Cherries 

Bread              

Water  (c.c.) 

Total 

Apr.  22, 1911. 

Cream  of  wheat 

Egg 

Jelly  (quince) 

Lamb             

3,040 

14.91 

1.392 

.0234 

Peas 

Beets       

20 

58.7 

60 

167.5 
200 
250 

50 
150 
300 
160 
400 
1,400 

.40 

1.21 

.07 

.32 

.66 

4.00 

.02 

5.84 

2.22 

.40 

.24 

.022 
.139 
.013 
.045 
.147 
.238 
.004 
.315 
.239 
.096 
.050 

Mashed  potato 

Rice  pudding 

>yater(c.  c.) 

Butter 

Total 

3,120 

17.20 

1.719 

.0190 

Orange 

Apr.  18, 1911. 
Cream  of  wheat 

20 

56 

60 

174 

200 

250 

50 

160 

200 

100 

160 

300 

1,400 

.40 

1.15 

.07 

.33 

.74 

4.05 

.02 

5.84 

1.30 

1.32 

.62 

.63 

.022 
.133 
.013 
.047 
.152 
.240 
.004 
.343 
.166 
.113 
.076 
.088 

".'62i8 

Bread 

Jellv  (currant) 

Beef 

Egg 

Peas 

.0243 

Butter 

Boiled  potato 

Pears 

Orange           . 

Cream 

Water  (c.c.) 

Total 

Apr.  23, 1911. 

Cream  of  wheat... 
Egg 

' 

Bread 

Jelly  (currant) 

Beef 

3,220 

15.38 

1.308 

.0243 

Peas 

20 

52.2 

GO 
148 
200 
250 

50 
150 
300 
160 
300 
1,400 

.40 

1.08 

.07 

.29 

.72 

3.95 

.02 

5.39 

2.13 

.45 

1.08 

.022 
.124 
.013 
.040 
.147 
.229 
.004 
.311 
.239 
.080 
.210 

Lima  beans 

Boiled  potato 

Water  (c.  c.) 

Butter 

Total 

3,130 

16.47 

1.397 

.0218 

Cream  

* 

Apr.  19, 1911. 

20 

56 

60 

80 

200 

250 

50 

160 

200 

100 

160 

300 

1,400 

.50 

L15 

.07 

.14 

.78 

3.93 

.02 

5.73 

1.10 

.43 

.35 

.03 

.093 
.133 
.013 
.023 
.155 
.223 
.003 
.343 
.171 
.013 
.096 
.017 

'""62i2 

Jelly  (currant) 

Fowl 

OatmeftL ,  , 

Peas 

.0204 

Egg 

Potato 

Butter 

Sliced  bananas 

Water  (c.c.) 

Total 

Apr.  24,  1911. 

Bread 

3,090 

15.58 

1.419 

0204 

Jelly  (apple) 

Fowl 

20 

54 

60 

163 

200 

250 

50 

150 

300 

160 

300 

1,400 

.50 
1.11 

.07 
31 

.76 
3.60 

.02 
5.27 
2.34 

.48 
1.86 

.093 
.128 
.013 
.044 
.154 
.236 
.004 
.324 
.249 
.092 
.315 

Peas         

HnmiTiy 

Sweet  potato 

Water  ice 

Egg 

Butter    



Water(c.c.) 

Cream 

Total 

3,040 

14.23 

1.283 

.0212 

Bread 

Jelly  (currant) 

Lamb 

Apr.  20, 1911. 

20 

56.2 

60 
164 
200 
250 

50 
1.50 
300 
160 
400 
1,600 

.40 

1.16 

.07 

.31 

.72 

3.85 

.02 

5.31 

1.71 

.38 

.44 

.022 
.133 
.013 
.044 
.145 
.234 
.003 
.360 
.249 
.098 
.070 

"'.'6237 

Peas 

.0249 

Cream  of  wheat... - 
Egg 

Mashed  potato 

Rice  pudding 

Water  (c.c.) 

Total 

Apr.  25,  1911. 

Cream  of  wheat.... 
Egg 

Butter 

Orang6 

OreaTn 

3,110 

16.32 

1.652 

0249 

Bread 

Jelly  (quince) 

20 

55.2 

60 
177 
200 
250 

.50 
150 
300 
160 
300 
1,400 

.40 

1.14 

.07 

.33 

.74 

4.10 

.01 

5.33 

2.25 

.46 

.63 

.022 
.131 
.013 
.048 
.148 
.  242 

;oo3 

.329 
.246 
.101 
.088 

Peas 

Boiled  potato 

Peaches 

Bu^^ter 

Water  (c.c.) 

Total 

3,410 

14.37 

1.371 

.0237 

Bread     

Jellv  (crab  apple).. 
Beef 

Apr.  SI,  1911. 

20 
59 
60 
80 
200 
250 

.50 
1.22 
.07 
.16 
.68 
3.95 

.093 
.140 
.013 
.018 
.147 
.240 

.::;::: 

Peas 

.0258 

Oatmeal 

Boiled  potato 

Strawberries 

Water  (CO.) 

Total 

Egg 

Butter 

OreftTTl , 

3,120 

15.46 

1.371 

0258 

Bread 
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Chart  I. — Diet — Continued. 
SUBJECT  No.  S-Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop. 
per. 

Apr.  26,  1911. 
Oatmeal 

Grams. 

20 

60.2 

60 

80 
200 
250 
100 
150 
300 
160 
300 
1,600 

Grams. 

0.50 

1.24 

.07 

.15 

.78 

3.78 

.04 

5.48 

2.28 

.48 

.03 

Grams. 
0.093 
.143 
.013 
.027 
.154 
.234 
.016 
.324 
.254 
.091 
.017 

Gram. 
6.' 0255 

Apr.  30, 1911— Con. 
Potato 

Grams. 

160 

300 
1,700 

Grams. 
0  53 
1.11 

Grams. 

0  092 

.210 



Gram. 

Egsr 

Ice  cream 

Butter 

Water  (c.c.) 

Total 

May  1,  1911. 
Oatmeal 

Sliced  bananas 

3,500 

16.42 

1.506 

0. 0264 

Jelly  (grape) 

Fowl     

20 

56 

60 

160 

200 

250 

100 

150 

300 

160 

300 

1,700 

.50 

1.15 

.07 

.30 

.74 

3.83 

.04 

5.40 

2.19 

.50 

2.31 

.093 
.133 
.013 
.043 
.155 
.247 
.007 
.335 
.251 
.090 
.330 

Peas    . 

Sweet  potato 

Water  ice 

Egg 

Butter     

Water  (c.  c.) 

Orange 

Total 

3,280 

14.83 

1.366 

.0255 

Bread.".'!;!!!;!!!!! 

Jehy  (currant) 

Lamb 

Apr.  27,  1911. 

20 

56.5 

60 

154.1 
200 
250 
100 
150 
300 
160 
400 
1,600 

.40 

1.16 

.07 

.30 

.74 
3.88 

.04 
5.57 
2.22 

.42 

.44 

.022 
.134 
.013 
.041 
.152 
.247 
.006 
.354 
.246 
.087 
.050 

".'6288 

Peas 

.0222 

Cream  of  wheat 

Egg 

Mashed  potato 

Rice  pudding 

Water  (c.  c.) 

Total 

May  2,  1911. 

Cream  of  wheat 

Egg 

Butter 

Cream. 

3,460 

17.03 

1.697 

.0222 

Bread 

Jelly  (crab  apple).. 
Veal 

20 

57.9 

60 
174 
200 
250 
100 
160 
300 
160 
300 
1,600 

.40 

1.19 

.07 

.33 

.86 

4.05 

.04 

5.89 

2.25 

.42 

.45 

.022 
.137 
.013 
.047 
.161 
.242 
.015 
.336 
.251 
.090 
.088 

Peas 

Boiled  potato 

Peaches 

Butter 

Water  (c.c.) 

Orange 

Total 

3,450 

15.24 

1.352 

.0288 

Bread 

Jelly  (grape) 

Beef 

Apr.  28,  1911. 

20 

63 

60 

80 

200 

250 

100 

150 

300 

160 

313 

1,700 

.50 
1.30 
.07 
.18 
.78 
4.00 
.01 
5.61 
2.37 
.53 
.40 

.093 
.149 
.013 
.021 
.159 
.242 
.006 
.324 
.262 
.096 
.062 

'".*6i77 

Peas 

.0276 

Oatmeal 

Boiled  potato 

Strawberries 

Water  (c.  c.) 

Total 

May  3,  1911. 

Oatmeal 

Egg 

Butter 

Sliced  bananas 

Cream , 

3,380 

15.95 

1.402 

.0276 

Jelly  (crab  apple).. 
Lamb 

20 

60 

60 

80 

200 

250 

100 

150 

300 

150 

160 

300 

1,700 

.50 

1.24 

.07 

.15 

.76 

4.25 

.01 

5.43 

2.13 

.44 

.29 

.03 

.093 
.142 
.013 
.031 
.152 
.234 
.006 
.324 
.186 
.055 
.067 
.017 

Peas 

Mashed  potato 

Cherries 

Egg 

Butter 

Water(c.c.) 

wSliced  bananas 

Cream 

Total 

3,400 

15.75 

1.427 

.0177 

Bread . . 

Jelly  (crab  apple).. 
Fowl 

Apr.  29, 1911. 

20 

50.5 

60 

180.5 
200 
250 
100 
150 
300 
160 
^00 
1,700 

.40 

1.04 

.07 

.34 

.74 
4.08 

.04 
5.78 
2.46 

.42 

.24 

.022 
.120 
.013 
.049 
.148 
.240 
.007 
.311 
.265 
.091 
.050 

'"."6276 

Cream  of  wheat.... 
Egg 

Peas 

.0237 

String  beans 

Sweet  potato 

.0074 

Butter 

Orange 

Water  (c.c.) 

Total 

May  4,  1911. 
Cream  of  wheat.... 

Cream 

....... 

Bread 

3,530 

15.30 

1.320 

.0311 

Jelly  (currant) 

Beef.. 

20 

51.5 

60 
240 
200 
250 
100 
150 
300 
150 
160 
400 
1,700 

.40 

1.06 

.07 

.43 

.76 

3.70 

.04 

5.58 

2.13 

.42 

.43 

.44 

.022 
.122 
.013 
.065 
.145 
.227 
.007 
.363 
.181 
.060 
.088 
.070 

Peas 

Boiled  potato 

Pears 

Water(c.e.) 

Butter 

3, 570 

15.61 

1.316 

.0276 

Total 

Cream 

20 
66 
60 
189 
200 
250 
100 
150 
300 

.40 

1.36 
.07 
.36 
.76 

4.05 
.01 

5.58 

2.19  i 

.022 
.156 
.013 
.051 
.154 
.238 
.006 
.318 
.246 

""."0264 

Bread 

Apr.  SO,  1911. 
Cream  of  wheat 

JeUv  (currant) 

Veal       . 



Egg 

Peas                  

.0246 

Butter 

String  beans 

Boiled  potato 

Peaches 

.0059 

Bread 

Water  (CO.) 

Total 

Jelly  (crab  apple).. 
Fowl 

3,780 

15.46 

1.363 

.0305 

peas 

■■ 
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Chart  I — Diet — Continued. 

SUBJECT  No.  8— Continued. 


Food. 


May  6,  1911. 

Oatmeal 

Egg 

Butter 

Sliced  bananas... 

Cream 

Bread 

Jelly  (crab  apple) 

Lanib 

Peas 

String  beans 

Mashed  potato... 

Peaches 

Water  (c  c) 

Total 

"May  6,  1911. 

Cream  of  wheat.. 

Egg 

Butter 

Orange 

Cream 

Bread 

Jellv  (grape) 

Reef 

Peas 

String  beans 

Boiled  potato.... 

Pears 

Water  (c.  c) 

Total 

May  7, 1911. 

Cream  of  wheat. . 

Egg 

Butter 

Orange 

Cream 

Bread 

Jellv  (grape) 

Fowl 

Peas 

String  beans 

Boiled  potato.... 

Ice  cream 

Water  (c.  c) 

Total 

May  8,  1911. 

Oatmeal 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  (grape) 

Lamb 

Peas 

String  beans 

Mashed  potato... 

Rice  pudding 

Water  (c.  c.) 

Total 

May  9,  1911. 

Cream  of  wheat. . 

Egg 

Butter 

Orange 

Cream 

Bread 

Jelly  (currant)... 
Beef 


Amount, 


Nitro- 
gen. 


Grams. 

20 

57.7 

60 

80 
200 
250 
100 
1.50 
300 
150 
160 
400 


3,530 


Grams. 

0.50 

1.19 

.07 

.16 

.80 

4.40 

.01 

5.43 

2.19 

.44 

.53 

.44 


Phos- 
phor- 
us. 


Grams. 

0.093 
.137 
.013 
.022 
.152 
.236 
.006 
.338 
.186 
.059 
.092 
.070 


16.16     1.404 


Cop- 
per. 


Gram. 


0.0270 
.0071 


58.5 
60 
209 
200 
250 
100 
150 
300 
150 
160 
400 
1,600 


3,660 


20 

52.2 

60 
240 
200 
250 
100 
150 
300 
150 
160 
300 
1,600 


3,580 


.40 

1.08 

.07 

.43 

.80 

4.18 

.04 

6.05 

2.10 

.47 

.48 

1.02 


.022 
.124 
.013 
.065 
.159 
.220 
.015 
.321 
.186 
.059 
.102 
.202 


17.12     1.488 


20 

52.4 

60 
214 
200 
250 
100 
150 
300 
150 
160 
300 
,600 


3,560 


.50 

1.08 

.07 

.41 

.74 

4.10 

.04 

5.57 

1.92 

.48 

.48 

1.95 


.124 
.013 
.058 
.147 
.251 
.015 
.318 
.181 
.0/7 
.103 
.322 


17.34  I  1.702 


200 
250 
100 
160 


.40 

.022 

1.07 

.123 

.07 

.013 

.39 

.a56 

.74 

.150 

4.05 

.251 

.04 

.007 

6.32 

.336 

.0341 


.40 

.022 

1.21 

.139 

.07 

.013 



.40 

.056 

.84 

.161 

4.15 

.225 

.04 

.015 

5.73 

.324 

1.89 

.189 

.0249 

.48 

.063 

.0074 

.62 

.108 

.24 

.050 

16.07 

1..365 

.0323 

.0231 
.0063 


.0294 


.0219 
.0072 


.0291 


Food. 


May  9.  1911— Con. 

Peas 

String  beans 

Boiled  potato 

Strawberries 

Water  (c.  c.) 

Total 

May  10, 1911. 

Oatmeal 

Egg 

Butter 

Sliced  bananas 

Cream 

Bread 

Jellv  (currant) 

Fowl 

Peas 

String  beans 

Sweet  potato 

Water  ice 

Water  (c.  c.) 

Total 

May  11,1911. 

Cream  of  wheat... 

Egg 

Butter 

Orange 

Cream 

Bread 

.Tellv  (currant) 

Veal 

Peas 

String  beans 

Boiled  potato 

Peaches 

Water  (c.  c.) 

Total 

May  12, 1911. 

Oatmeal 

Egg 

Butter 

Shced  bananas 

Cream 

Bread 

Jelly  (quince) 

Lamb 

Peas 

String  beans 

Mashed  potato 

Peaches 

Water  (c.  c.) 

Total 

May  13,  1911. 
Cream  of  wheat... 

Egg 

Butter 

Orange 

Cream 

Bread 

Jellv  (grape) 

Beef 

Peas 

String  beans 

Boiled  j)otato 

Pears 

Water  (c.  c.) 

Total 


Amount, 


Grams. 

300 

150 

160 

300 
1,600 


Nitro- 
gen. 


Phos- 
phor- 
us. 


Grams.  Grams. 


20 

57. 

60 

SO 

200 

250 

100 

150 

300 

150 

160 


3,430 


20 
60 
60 
152 
200 
250 
100 
150 
300 
150 
160 
400 


20 

59.5 

60 

SO 
200 
250 
100 
150 
300 
150 
160 
400 
1,800 


3,730 


20 

71 
60 
210 
200 
250 
100 
IcO 
300 
150 
160 
400 
l.SOO 


3,870 


2.16 
.42 
.50 
.54 


16.70 


.50 

1.18 

.07 

.14 

.78 

4.00 

.04 

5.52 

2.10 

.45 

.53 

.03 


15.34 


.40 

1.24 

.07 

.29 

.74 

3.98 

.04 

5.93 

2.10 

.42 

.50 

.44 


16.15 


.50 

1.23 

.07 

,11 

.72 

4.03 

.01 

5.81 

2.22 

.45 

.51 

.44 


16.10 


.40 

1.46 

.07 

.40 


16.22 


0.204 
.056 
.113 


1.419 


Cop- 
per. 


Gram. 
0.0376 


.093 
.136 
.013 
.021 
.155 
.245 
.007 
.311 
.175 


.017 


1.320 


.022 
.142 
.013 
.041 
.152 
.240 
.007 
.354 


.091 
.070 


1.381 


.093 
.141 
.013 
.024 
.150 
.251 
.006 
.332 
.183 
.059 
.113 
.070 


L435 


.022 

.168 
.013 
.057 
.138 
.242 
.015 
.311 
.197 
.058 
.103 
.050 


1.374 
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Chart  1.— Diet— Continued. 

SUBJECT  No.  8— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop. 
per. 

May  H,  1911. 
Cream  of  wheat 

Grams. 

20 

54.4 

60 
204 
200 
250 
100 
150 
300 
150 
160 
300 
1,800 

Chrams. 

0  40 

1.12 

.07 

.39 

.76 

4.08 

.04 

5.66 

2.31 

.47 

.51 

1.11 

Grams. 
0.022 
.129 
.013 
.055 
.150 
.249 
.015 
.311 
.183 
.063 
.105 
.225 

Gram. 

;;;;;;; 

■6."6276 

.0072 


May  18, 1911— Con. 
Cream      

Grams. 

200 

250 

100 

150 

300 

150 

160 

400 
1,700 

Grams. 

0.76 

4.05 

.01 

5.93 

1.65 

.44 

.35 

.44 

Grams. 

0.159 
.251 
.006 
.351 
.186 
.052 
.082 
.070 

Gram. 

Egg              

Bread  . 

Butter            

Jelly  (crab  apple).. 
Veal 

Orange        

Cream               .... 

Peas 

Bread 

String  beans 

Boiled  potato 

Peaches 

Jelly  (grape) 

Fowl 

Peas 

Water  (c.c.) 

Total 

May  19,  1911. 
Oatmeal 

String  beans 

Boiled  potato 

3,770 

15.56 

1.371 

Water  (c.c.) 

20 

57.4 

60 

80 
200 
250 
100 
150 
300 
150 
160 
400 
1,800 

.50 

1.18 

.07 

.14 

.72 

4.08 

.04 

4.95 

1.65 

.42 

.43 

.44 

.093 
.136 
.013 
.020 
.159 
.258 
.006 
.306 
.178 
.062 
.088 
.070 

Total 

3,750 

16.92 

1.520 

.0342 

May  15, 1911. 

20 

55.6 

60 
212 
200 
250 
100 
150 
300 
150 
160 
300 
1.800 

.50 

1.14 

.07 

.40 

.84 

3.90 

.04 

5.76 

2.28 

.48 

.50 

1.68 

.093 
.132 
.013 
.057 
.155 
.240 
.007 
.321 
.181 
.067 
.094 
.309 

"."6267 
.0068 



Butter 

'""*""* 

Sliced  bananas 



Egg 

Bread 

Butter 

Jelly  (crab  apple).. 
Lamb 

Orange 

Cream         

Peas 

Bread          

String  beans 

Mashed  potato 

Peaches . .          

Jelly  (currant) 

Lamb 



Peas 

Water  (c.c.) 

Total 

May  SO,  1911. 
Cream  of  wheat 

String  beans 

Mashed  potato 

Rice  pudding 

Water  (c.c.) 

3,730 

14.62 

1.389 

20 
56 
60 
160 
200 
250 
100 
150 
300 
150 
160 
400 
1,800 

.40 

1.15 

.07 

.30 

.82 

3.88 

.04 

5.52 

1.71 

.42 

.48 

.24 

.022 
.133 
.013 
.043 
.162 
.258 
.007 
.335 
.189 
.067 
.113 
.050 

Total 

3,760 

17.59 

1.669 

.0335 

May  16, 1911. 

20 

57.5 

60 
200 
200 
250 
100 
160 
300 
150 
160 
300 
1,700 

.40 

1.18 

.07 

.38 

.76 

3.93 

.04 

6.18 

2.10 

.44 

.38 

.66 

.022 
.136 
.013 
.054 
.154 
.245 
.007 
.336 
.191 
.060 
.113 
.088 

".'6276 
.0075 

Butter 

Egg 

Bread 

Butter 

Jelly  (currant) 

Beef       

Orange 

Cream         

Peas                  

Bread 

String  beans 

Boiled  potato 

Pears                  .  . 

Jelly  (currant) 

Beef 

Peas 

Water  (c.c.) 

Total 

May  21,  1911. 
Cream  of  wheat 

String  beans 

Boiled  potato 

Strawberries 

Water  (C.C.) 

3,810 

15.03 

1.392 

20 

48.5 

60 

144.2 
200 
250 
100 
150 
300 
150 
160 
300 
1,800 

.40 

1.00 

.07 

.28 

.78 

4.23 

.01 

5.79 

1.71 

.44 

.59 

1.08 

.022 
.115 
.013 
.039 
.152 
.258 
.006 
.315 
.197 
.055 
.102 
.218 

Total 

3,660 

16.52 

1.419 

.0345 

May  17, 1911. 

20 

51.5 

60 

80 
200 
250 
100 
150 
300 
150 
160 
300 
1,700 

.50 

1.06 

.07 

.17 

.76 

3.95 

.01 

5.30 

1.68 

.45 

.40 

.03 

.093 
.122 
.013 
.026 
.154 
.242 
.006 
.302 
.189 
.064 
.076 
.017 

::::::: 

Butter 

Orange 

Oatmeal          .  ... 

Cream      

Eee 

Bread                  .  . 

Butter 

Jelly  (crab  apple).. 
Fowl 

Sliced  bananas 

Peas 

Bread 

String  beans 

Boiled  potato 

Jelly  (quince) 

Fowl 

Peas..           

Water  (c.c.) 

Total 

May  n,  1911. 
Oatmeal 

String  beans 

Sweet  potato 

3,680 

16.38 

1.492 

Water  (c.c) 

20 
48 
60 
135 
209 
250 
100 
150 

.50 
.99 
.07 
.26 
.76 

4.05 
.01 

4.89 

.093 
.114 
.013 
.036 
.154 
.251 
.006 
.311 

Total 

3,520 

14.38 

1.304 

Egg 

May  18, 1911. 

20 
49.5 
60 
230 

.40 
1.02 
.07 
.44 

.022 
.117 
.013 
.062 

ButteVV.' .'!!!!!!!! 

Orange 

Cream  of  wheat 

Cream      

Eee 

Bread                 

Butter 

Jelly  (quince) 

Lamb 

Orange 
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Chart  I. — Diet — Continued. 

SUBJECT  No.  8— Continued. 


Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

Food. 

Amount. 

Nitro- 
gen. 

Phos- 
phor- 
us. 

Cop- 
per. 

May  Sg,  1911— Con. 

Gram/t. 

300 

150 

160 

300 
1,800 

Grams. 

1.80 
.45 
.54 

1,86 

Grams. 

0.191 
.063 
.090 
.301 

Gram. 

May  g6, 1911— Con. 
Peaches 

Grams. 

400 
1,700 

Grams. 
0.44 

Grams. 

0.070 

Oram, 

String  beans 

Mashed  potato 

Rice  pudding 

Water  (c.  c. ) 

Water  (c.c.) 

Total 

May  27,  1911. 
Oatmpal 

■ 

3,620 

15.15 

1.265 



20 

50.2 

60 

69 
200 
250 
100 
150 
300 
150 
160 
400 
1,700 

.40 

1.03 

.07 

.13 

.74 

3.95 

.04 

6.23 

1.80 

.41 

.59 

.24 

.093 
.119 
.013 
.019 
.148 
.247 
.006 
.318 
.191 
.060 
.053 
.050 

Total 

3,670 

16.18 

1.623 

May  £S,  1911. 

20 

50.5 

60 
193 
200 
250 
100 
160 
300 
150 
160 
300 
1,700 

.40 

1.04 

.07 

.37 

.74 

3.93 

.04 

6.50 

1.83 

.45 

.46 

.54 

.022 
.120 
.013 
.052 
.155 
.232 
.015 
.339 
.181 
.052 
.080 
.088 

Egg 

Butter 

Orange 

Eee 

Cream 

Bread 

Jelly  {quince) 

Beef 

Cream 

Peas 

Jellv  (grape) 

Beef                

String  beans 

Boiled  potato 

Pears 

Pea=; 

String  beans 

Boiled  potato 

Strawberries 

Water  (c.c.) 

Water  (c.c.) 

Total 

May  28,  1911. 

Cream  of  wheat.... 
Egg 

3,610 

15.63 

1.317 



20 

52.4 

60 
245 
200 
250 
100 
150 
300 
150 
160 
300 
1,700 

.40 

1.08 

.07 

.47 

.72 

4.00 

.04 

5.57 

1.62 

.45 

.64 

1.05 

.022 
.124 
.013 
.066 
.157 
.260 
.007 
.306 
.186 
.051 
.061 
.199 

Total 

3,640 

16.37 

1.349 

May  U,  1911. 

20 

47.3 

60 

80 
200 
250 
100 
150 
300 
150 
160 
300 
1,700 

.50 

.97 

.07 

.15 

.78 

4.15 

.04 

5.52 

1.65 

.45 

.38 

.03 

.093 
.112 
.013 
.022 
.155 
.240 
.015 
.302 
.189 
.058 
.081 
.017 

Butter 

Orange 

Eee 

Cream. 

Butter 

Bread 

Sliced  bananas 

Jelly  (currant) 

Fowl 

Bread             .  . 

Peas 

Jelly  (grape) 

Fowl 

String  beans 

Boiled  potato 

Ice  cream 



Peas 

String  beans 

Water  (c.  c.) 

Total 

May  29, 1911. 
Oatmeal 

Sweet  potato 

Water  ice 

3,690 

16.11 

1.452 

W^ater(c.c.) 

....... 

20 

42.7 

60 
159 
200 
250 
100 
150 
300 
150 
160 
300 
1,700 

.50 
.88 
.07 
.30 
.76 

3.90 
.04 

5.67 

1.62 
.50 
.50 

2.34 

.093 
.101 
.013 
.043 
.150 
.236 
.007 
.332 
.202 
.051 
.056 
.315 

Total 

3,520 

14.69 

1.297 

20 

49.5 

60 
205 
200 
250 
100 
150 
300 
150 
160 
400 
1,700 

.40 

1.02 

.07 

.39 

.78 

3.98 

.04 

6.09 

1.71 

.45 

.61 

.44 

.022 
.117 
.013 
.055 
.155 
.238 
.015 
.351 
.202 
.054 
.085 
.070 

Egg 

May  So,  1911. 

Butter 

Cream  of  wheat.... 
Egg 

Orange 

Cream 

Bread 

Orange 

Jelly  (currant) 

Lamb 

Crfiam 

Peas 

Bread 

String  beans 

Mashed  potato 

Rice  pudding 

Water  (c.  c.) 

Total 

May  SO,  1911. 

Cream  of  wheat.... 
Egg 

JeUv  (grape) 

Veal 

::::::: 

Peas 

String  beans 

Boiled  potato 

Peaches 

3,590 

7.08 

1.599 

Water  (c.  c.) 

20 

40.5 

60 
170 
200 
250 
100 
160 
300 
150 
160 
300 
1,700 

.40 

.83 

.07 

.32 

.76 

4.08 

.04 

6.22 

1.56 

.45 

.46 

.54 

.022 
.096 
.013 
.046 
.152 
.242 
.006 
.339 
.194 
.048 
.059 
.088 

Total 

?,750 

15.98 

1.377 

May  26, 1911. 

20 

53.4 

60 

80 
200 
250 
100 
150 
300 
150 
160 

.40 

LIO 

.07 

.14 

.76 

4.05 

.04 

5.43 

1.77 

.45 

.50 

.022 
.127 
.013 
.020 
.152 
.232 
.006 
.324 
.194 
.052 
.053 

Butter 

Orange 

Cream  of  wheat 

Cream 

Egg 

Bread 

Butter 

Jelly  (quince) 

Beef 

Sliced  bananas 

Cream 

Peas 

Bread 

String  beans 

Boiled  potato 

Strawberries 

Water  (c.c.) 

Total 

Jelly  (quince) 

Lamb 

Peas  . 

String  beans 

Mashed  potato 

3,610 

15.73 

1.305 
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Chaet  II. — Total  ingested  matter,  daily. 

SUBJECT  No.  1  (E.  H.  B.). 


Date  (1911). 

Copper 
m  peas, 
etc.,  in- 
gested. 

In- 
gested 
matter. 

Date  (1911). 

Copper 
in  peas, 
etc.,  in- 
gested. 

In- 

gested 
matter. 

Date  (1911). 

Copper 

m  peas, 
etc.,  in- 
gested. 

In- 

gested 
matter. 

Mar     1 

Gram. 

Grams. 
3,370 
3,850 
3,500 
3,380 
3,420 
3,250 
2,980 
2,920 
3,620 
3,010 
3,810 
2,890 
3,090 
3,080 

3,100 
3,460 
3,500 
3,360 
3,060 
3,030 
3,530 
3,150 
680 

G) 
0) 
0) 

^,^80 
2,280 
3,020 
2,870 
2,740 
2,520 
2,560 

Apr.     4     

Gram. 

Grams. 
2,400 
2,530 
3,420 
2,960 
2,940 
2,510 
2,700 
2,650 
2,400 
2,930 
2,690 
2,780 
2,890 
2,620 
2,690 
2,330 
2, 750 
2,590 
2,890 
2,570 
2,770 
2,530 
2,370 
2,980 
2,490 
2,760 
2,420 
2,560 
2,620 
2,400 
2,710 
2,760 
2,830 
2,610 
2,730 
2,650 

May   10 

Gram. 

Grams. 
2,540 
3,030 
3,450 
3,410 
3,170 
3,140 
2,840 

2 

11. .i 

3 

6 

12 

4 

7 

13 

6 

8 

14 

6 

9 

15       

7 

10 

16       .... 

8       ..  . 



11 

17 

18 

19 

20 

21 

22 

23 

24 

20.0314 
.0314 
.0314 
.0314 
.0314 
.0314 
.0314 

9 

12 

2,610 
3,820 
3, 570 

10 

13 

11 

14  

12 

15       .  . 

3.020 

13 

16 

2,790 

14 

17 

2,980 
3,050 

0.0171 
.0180 
.0191 
.0164 
.0168 
.0165 
.0179 
.0165 

18 

15 

19 

16 

20 

2,810 
3,430 

17  

21 

25 

18       

22 

26 

3,190 
3,240 

19       .     . 

23   

27 

20 

24       

28  



3,290 
3,010 
2,840 

21 

25 

29       .... 



22 

26 

30       .... 

23 

27 



28 

Summary:  Average  v 

24 

29 

25 

30 

alues. 

26 

May     1 

27  

2 

Mar.  1-14 

28 

3 

3,340 

29 

4     

Mar.  15-23 

Mar.  28-Apr.  19 
Apr.  20-May  2. . 

0.0170 

2,990 

30 

5 

2,700 

31 

6 

2,640 

Apr      1 

7 

May  3-16 

2,870 

2 

8 

May  17-23 

May  24-30 

2.0314 

3,120 

3 

9 

3,120 

1  Subject  sick.    Mar.  24-27. 


I  Cu  .IS  CuSOi  ia  miUc 
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Chart  II, — Total  ingested  matter,  daily — Continued. 

SUBJECT  No.  2  (M.  R.  B.). 


Date  (1911). 


Mar. 


;  Copper       j 
ge^ted.  ^  ^"^^- 


Apr. 


1 

Gram. 

2 

3 1 

4 t      

5     

6 

8 

9 

10       

11 

12       

13 

14  

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26......... 

27 

28 

29 

30 

31 

1 

9 

z.'.W'.'.'.'. 

0.0171 
.0180 
.0191  1 
.0164  1 
.0168  . 
.0165  1 
.0179 
.0165 
.0147 
.0170 
.0179 
.0183 
.0162 
.0173 
.0186 
,0156 
.0176 
.0180  1 
.0167 
.0147 

Gra 
3, 
3, 
3, 
3, 
3, 
3, 
3, 
2, 
3, 
2, 
3, 
2, 
3, 
2, 

2, 
3, 
3, 
3, 
3, 

3; 

3, 
2, 
3, 
3, 
3, 
3, 
3, 
4, 
3, 
3, 
3, 
3, 
3, 
3, 


ms. 

240 

310 

420 

570  I 

040 

070 

970 

890 

240 

610 

030 

950 

100 

720 

680 
040 
100 
550 
200 
060 
040 
900 


290 
700 
510 
020 
130 
570 
100 
720 
070 
260 


Date  (1911). 


Apr.     4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

'  23 

24 

25 

26 

27 

28, 

29, 

30 

May     1, 

2. 

3, 

4, 

5. 

0, 

7. 


Copper 
in  peas, 
etc. ,  in- 
gested. 


Gram. 

0. 0146 
.0164 
.0182 
,0170 
.0158 
.0177 
.0156 
.0174 
.0176 
.0173 
.0164 
.0140 
.0152 
.0143 
.0164 
.0159 
.0119 
.0117 
.0122 
.0102 
.0125 
.0129 
.0128 
.0144 
.0089 
.0138 
.0132 
.0111 
.0138 
.0193 
.0182 
.0206 
.0199 
.0179 
.0182 


In- 
gested 
matter. 


Grams. 
3,280 
3,140 
3,460 
4,520 
3,250 
3,010 
3,720 
3,980 
3,140 
3,280 
3,300 
3,530 
3,370 
3,000 
3,190 
2,910 
3,280 
3,080 
3,530 
3,230 
3,090 
3,760 
3,870 
3,520 
3,570 
4,250 
3,010 
3,530 
3,790 
2,840 
3,520 
3,420 
3,600 
3,160 
3,400 


Date  (1911). 


May 


Copper 

in  peas, 
etc. ,  in- 
gested. 


Gram. 

0.0198 
.0175 
.0189 
.0214 
.0201 
.0207 
.0202 
.0210 


In- 

este 

matter. 


Grams. 
4,090 
3,000 
4,530 
4,120 
4,240 
3,020 
4,630 
3,330 

2,990 
3,660 
3,660 
3,700 
3,260 
3,310 
3,360 
2,940 
3,520 
3,100 
3,330 
3,170 
3,500 
3,480 


Summary:  Average  values. 


Mar.  1-14 

Mar.  15- Apr.  4.. 

Apr.  5-18 

Apr.  19-May  2. . 

May  3-16 

May  17-30 


0.0169 
.0164 
0125 
.0196 


3,150 
3,250 
3,420 
3,460 
3,640 
3,360 
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Chart  11. -^Totalingested matter,  daily — Continued. 

SUBJECT  No.  3  (O.  H.  C). 


Date  (1911). 

Copper 
in  peas, 
etc.,  in- 
gested. 

In- 
gested 
matter. 

Date  (1911). 

Copper 
in  peas, 
etc. ,  in- 
gested. 

In- 
gested 
matter. 

Date  (1911). 

Copper 
in  peas, 
etc.,  in- 
gested. 

In- 
gested 
matter. 

Mar.     1 

Gram. 

Grams. 
2,220 
2,210 
2,220 
2,220 
2,230 
2,220 
2,220 
2,210 
2,220 
2,230 
2,220 
2,220 
2,220 
2,230 
2,220 
2,220 
2,080 
2,230 
2,200 
2,220 
1,900 
2,220 
2,220 
2,220 
2,220 
2,220 
2,300 

2,350 
2,420 
2,520 
2,570 
2,420 
2,220 
2,420 

Apr.     4 

5. ....... 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

May     1 

2 

3 

4 

5 

6 

7 

8 

Gram. 

0.0146 
.0164 
.0182 
.0170 
.0158 
.0177 
.0156 
.0174 
.0176 
.0173 
.0164 
.0140 
.0152 
.0143 
.0164 
.0159 
.0119 
.0117 
.0122 
.0102 
.0125 
.0129 
.0128 
.0144 
.0089 
.0138 
.0132 
.0111 
.0138 
.0193 
.0182 
.0206 
.0199 
.0179 
.0182 

Grams. 
2,420 
2,220 
2,320 
2,320 
2,220 
2,320 
2,420 
2,320 
2,320 
2,520 
2,370 
2,380 
2,420 
2,520 
2,420 
2,420 
2,420 
2,320 
2,420 
2,470 
2,720 
2,620 
2,920 
2,920 
2,810 
2,720 
2,720 
2,720 
2,670 
2,820 
2,770 
2,770 
2,120 
2,670 
2,470 

May     9 

10 

11 

12 

13 

14 

15 

16 

17... 

Gram. 

0.0198 
.5175 
.0189 
.0214 
.0201 
.0207 
.0202 
.0210 

Grams. 
2,770 
2,970 
3,170 
3,270 
3,370 
2,740 
2,670 
1,970 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2,780 
2,870 
3,080 

11 

18... 

12 

19 

13 

20 

2,820 
2,970 
3,070 
2,070 
2,770 
2,770 
2,980 
2,870 
2,770 
2,870 
2,170 

14 

21 

15 

22 

16...       . 

23 

17... 

24 

18.. 

25 

19 

26 

20 

27... 

21 

28.. 

22 

29 

23 

30 

24 

25 

Summary:  Average  va 

26 

27 

lues. 

0.0173 
.0186 
.0156 
.0176 
.0180 
.0167 
.0147 

28 

29  ..   . 

Mar.  1-14 

2,220 
2,190 

30 

Mar.  15-27 

31 

Apr.     1 

2 

3 

Mar.  28-Apr.  11. 
Apr.  12-May2.. 

May  3-16 

May  17-30 

0.0167 
.0137 
.0196 

2,370 
2,560 
2,750 
2,780 
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Chart  II. — Total  ingested  matter,  daily — Continued. 

SUBJECT  No.  4  (E.  S.  F.). 


Dat€  (1911). 

Copper 
in  peas, 
etc.,  in- 
gested. 

In- 
gested 
matter. 

Date  (1911). 

Copper 
in  peas, 
etc.,  in- 
gested. 

In- 
gested 
matter. 

Date  (1911). 

Copper 
in  peas, 
etc. ,  in- 
gested. 

In- 
gested 
matter. 

Mar.     1 

Gram. 

Grams. 
3,710 
3,150 
3,680 
3,160 
3,160 
3,280 
3.280 
3,610 
2,980 
3,580 
3,530 
3,180 
3,770 
3,370 
3,220 
3,420 
3,380 
3,730 
3,780 
3,730 
3,520 
3,320 
2,400 
3,190 
2,100 
3,450 
3,870 
2,980 
2,220 
3,180 
3,290 
2,430 
3,180 
3,400 
3,370 
3,290 

Apr.     6 

Gram. 

Grams. 
3.770 
3,520 
3,370 
3,480 
3,640 
3,320 
2,920 
3,320 
3,800 
2,430 
3,000 
3,290 
3,590 
4,170 
2,980 
3,570 
3,400 
3,460 
3,550 
4,100 
3,830 
3,520 
3,080 
3,980 
3,410 
3,110 
2,870 
3,000 
3,520 
3,890 
3,640 
3,110 
3,390 
3,500 
3,260 
3,560 

May   12 

Gram. 

Grams. 
4,200 
4,020 
3,510 
3,650 
3,200 

2 

7     

13     . 

3 

8 



14 

4 

9 

15 

5 

10 

16 

6 

11 

17 

18 

19 

20 

21 

22 

23 

24     . 

'0.0314 
1.0314 
1.0314 
1.0314 
1  .0314 
1  . 0314 
I  .0314 

7  . 

12  :::.... 

2,840 
3,240 
3,750 

8 

13 

9.     . 

14 

10 

15 

3,280 
3,030 
3,430 
3,230 

11 

16 

12 

17  

13 

18 

14 

19 

15 

20 

2,750 
2,950 
2,950 
3,310 
2,640 
2,830 
3,060 

16 

21 

25 

17 

22         

26 

18 

23 

27 

19 

24 

28 

20 

25 

29 

21 

26 

30 

22 

27 

23 

28 

24 

29 

25 

30 

Summary:  Average  values. 

26 

May     1 

* 

27 

2 

Mar.  1-14 

28 

3 

3,390 
3,200 
3,340 
3,500 
3,530 

29 

4 

Mar.  15-Apr.  4. . 

30 

5 

Apr.  5-18 

31 

6     . 

Apr.  19-May  2. . 

Apr.     1 

7:::::::: 

May  3-16 

2 

8 

May  17-23 

May  24-30 

10.0314 

3 

9.::::::: 

3,260 

4 



10 

5 

11 

2,930 

1  Cu  as  CuSOi  In  milk. 


: 
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Chart  II. — Total  ingested  matter,  c?a%— Continued. 

SUBJECT  No.  5  (C.  P.  K.). 


Date  (1911). 

Copper 
in  peas, 
etc.,  in- 
gested. 

In- 
gested 
matter. 

Date  (1911). 

Copper 
in  peas, 
etc.,  in- 
gested. 

In- 
gested 
matter. 

Date  (1911). 

Copper 
in  peas, 
etc.,  in- 
gested. 

In- 
gested 
matter. 

Mar.    1 

Gram. 

Grams. 
2,300 
2,620 
2,520 
2,650 
2,480 
2,540 
2,670 
2,340 
2,630 
2,550 
2,700 
2,510 
2,600 
2,600 

2,300 
2,540 
2,520 
2,660 
2,400 
2,580 
2,650 
2,350 
2,610 
2,530 
2,650 
2,430 
2,650 
2,610 
2,300 
2,620 
2,580 
2,580 
2,440 
2.570 
2,630 

Apr.     5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Gram. 

0.0218 
.0242 
.0226 
.0210 
.0236 
.0208 
.0232 
.0234 
.0230 
.0218 
.0186 
.0202 
.0190 
.0218 
.0212 

Grams. 
2,350 
2,890 
2,770 
2,750 
2,490 
2,660 
2,700 
2,460 
2,700 
2,540 
2,810 
2,610 
2,960 
2,860 
2,460 
611 

May     9 

10 

11 

12 

13 

14 

15 

16 

iv 

Gram. 

0.0336 
.0275 
.0306 
.0359 
.0324 
.0342 
.0335 
.0345 

Grams. 
2,980 

2 

2,730 
3,300 
3,310 

3 

4 

5 

3,220 
2,760 
2,960 

6 

7 

8 

2,990 

9  . 

10 

2,550 

11 

18 

2,880 

12 

19 

2,880 
2,970 

13... 

20 

14 

21 

3,0J0 

0.0171 
.0180 
.0191 
.0164 
.0168 
.0165 
.0179 
.0165 
.0147 
.0170 
.0179 
.0183 
.0162 
.0173 
.0186 
.0156 
.0176 
.0180 
.0167 
.0147 
.0146 

22 

3,1-40 

15 

23 

3  110 

16 

21 

24 

2,730 

17 

25 

3  030 

18  

22 

26 

2,820 
3,060 
2,840 
3,000 
3,010 

19 

23 

27 

20 

24 

28 

21 

25 

29.. 

22 

26 

27 

28 

29 

30 

May     1 

2 

3 

4 

5 

6 

7 

8 

.0255 
.0288 
.0177 
.0276 
.0264 
.0222 
.0276 
.0311 
.0305 
.0341 
.0323 
.0294 
.0291 

2,620 
3,290 
2,690 
3,420 
2,830 
2,930 
2,800 
2,640 
2,780 
2,830 
2,890 
2,780 
2,820 

30 

'     23 

24 

25 

26 

27 

Summary:  Average  values. 

28 

29 

Mar.  1-14 

2,550 
2,530 
2,670 
2,940 
2,930 
2,930 

30 

31 

Apr.     1 

2 

3 

Mar.  15- Apr.  4.. 

Apr.  5-20 

Apr.  26-May  2.. 

May  3-16 

May  17-30 

0.0169 
1.0217 
.0251 
.0321 

4 

*  No  peas  eaten  on  Apr.  20. 


TAYLOR  S   EXPERIMENTS. 
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Chart  II. —  Total  ingested  matter,  daily — Continued. 

SUBJECT  No.  6  (W.  C.  T.). 


Date  (1911). 

Copper 
in  peas, 
etc.,  in- 
gested. 

In- 
gested 
matter. 

Date  (1911). 

Copper 
in  peas, 
etc.,  in- 
gested. 

In- 
gested 
matter. 

Date  (1911). 

Copper 
in  peas, 
etc.,  in- 
gested. 

In- 
gested 
matter. 

Mar     1 

Gram. 

Grams. 
2,460 
2,770 
2,740 
2,750 
2,600 
2,730 
2,840 
2,650 
2,840 
2,750 
2.850 
2,680 
2,700 

Apr.     5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

May     1 

2 

3 

4 

5 

6 

7 

8 

9 

Gram. 

0.0164 
.0182 
.0170 
.0158 
.0177 
.0156 
.0174 
.0176 
.0173 
.0164 
.0140 
.0152 
.0143 
.0164 
.0159 
.0119 
.0117 
.0122 
.0102 
.0125 
.0129 
.0128 
.0144 
.0089 
.0138 
.0132 
.011- 
.0138 
.0193 
.0182 
.0206 
.0199 
.0179 
.0182 
.0198 

Grams. 
2,710 
2,820 
2,790 
2,790 
2,670 
2,810 
2.830 
2,670 
2,820 
2,760 
2,860 
2,670 
2,790 
2,850 
2,670 
2,840 
2,770 
2,820 
2,610 
2,750 
2,860 
2,630 
2,860 
2,790 
2,890 
2,650 
3,160 
2,900 
2,700 
2,800 
2,710 
2,870 
2,580 
2,790 
1      2,750 

May   10 

11 

12 

13 

14 

15 

16 

17 

Gram. 

0.0175 
.0189 
.0214 
.0201 
.0207 
.0202 
.0210 

Grams. 
2,610 

2 

3,300 

3 

3,210 
3,330 
2,580 
2,680 
2,700 
2,620 
3,270 
3,210 

4   

5 

6 

7 

8 

9     

is 

10 

19 

11 

20     ..   .. 

3  3C0 

12.::::::: 

21 

2,5^0 

13 

22 

3,220 

1,870 
2,630 
3,270 
3,200 
3,220 
2,670 
2,710 
2,700 

14 

23       .     . 

15 

24 

16 

25 

17     ... 

26 

18 

27   .   .     . 

19  

28 

20 

29 

21 

30 

22 

6.6i65 
.0147 
.0170 
.0179 
.0183 
.0162 
.0173 
.0186 
.Ok'o 
.0176 
.0180 
.0167 
.0147 
.0146 

2,670 
2,850 
2,730 
2,810 
2,660 
2,760 
2,590 
2,690 
2,820 
2,830 
2,790 
2,720 
2,800 
2,880 

23 

24 

25 

26 

Summary:  Average  values. 

27 

28 

Mar.  1-13.  . 

2,720 
2,760 
2,770 
2,800 
2,830 
2,890 

29 

30 

31 

Mar.22-Apr.  4.. 

Apr.  5-18 

Apr.l9-May  2.. 

1  May    3-16 

1  May  17-30 

0.0167 
.0164 
.0125 
.0196 

3 

4 

1 
1 
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COPPER  AND   THE   HEALTH    OF   MAN. 


Chart  II.. — Total  ingested  matter,  daily — Continued. 

SUBJECT  No.  7  (J.  F.  W.). 


Date  (1911). 

Copper 
m  peas, 
etc.,  in- 
gested. 

In- 
gested 
matter. 

Date  (1911). 

Copper 
in  peas, 
etc.,  in- 
gested. 

In- 
gested 
matter. 

Date  (1911). 

Copper 
in  peas, 
etc.,  in- 
gested. 

In- 
gested 
matter. 

Mar.    1 

Gram. 

Grams. 
2,190 
2,280 
2,150 
2,220 
2,200 
2,400 
2,110 
2,180 
2,310 
2,180 
2,230 
2,390 
2,410 
2,140 
2,140 
2,270 
2,150 
2,420 
2,310 
2,500 
2,340 
2,190 
2,470 
2,170 
2,430 
2,410 
2,320 
2,430 
2,290 
2,240 
2,480 
2,330 
2,340 
2,130 

Apr.     4 

5........ 

6 

7 

8 

9 

10 

11 

12........ 

13 

14........ 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

May     1 

3."'.'.'.'.'. 

4 

5 

6 

7 

Gram. 

0.0146 
.0218 
.0242 
.0226 
.0210 
.0236 
.0208 
.0232 
.0234 
.0230 
.0218 
.0186 
.0202 
.0190 
.0218 
.0212 
.0237 
.0234 
.0243 
.0204 
.0249 
.0258 
.0255 
.0288 
.0177 
.0276 
.0264 
.0222 
.0276 
.0335 
.0324 
.0364 
.0347 
.0315 

Grams. 
2,250 
2,140 
2,610 
2,950 
2,340 
2,370 
2,650 
2,320 
2,140 
2,450 
2,270 
2,420 
2,400 
2,360 
2,910 
2,540 
2,250 
2,450 
2,760 
2,480 
2,450 
I      2,590 
2,790 
2,360 
2,860 
2,760 
2,5.30 
3,020 
2,730 
2,260 
3,020 
2,510 
2,640 
2,580 

May     8 

lo'.'.'.'.'.'.'.'. 

11 

12 

13 

14 

15 

16 

17 

Gram. 

0.0315 
.0356 
.0299 
.0330 
.0381 
.0350 
.0366 
.0357 
.0370 

Grams. 
3,310 

2 

2,330 

3 

2,760 

4 

3,870 

5 

3,210 

6 

3,270 

7 

3,370 

8 

2,970 

9 

3,120 

10 

3,160 

11 

18 

3,290 

12 

19 

3,110 

13 

20 

2,950 

14 

21 

2,900 

15 

0.0171 
.0180 
.0191 
.0164 
.0168 
.0165 
.0179 
.0165 
.0147 
.0170 
.0179 
.0183 
.0162 
.0173 
.0186 
.  0156 
.0176 
.0180 
.0167 
.0147 

22 

3,530 

16 

23 

3,080 

17 

24  

2,660 

18 

25 

2,770 

19 

26     ... 

2,660 
3,870 
2,770 

20 

27     . 

21 

28 

22 

29 

2,940 

23 

30 

2,440 

24 

25 

26 

27 

Summary:  Average  values. 

28 

29  

Mar.  1-Mar.  14.. 
Mar.  15-Apr.  4. . 
Apr.  5-Apr.  19. . 
Apr.  20-May2.. 
May3-Mayl6.. 
May  17-May  30. 

2,240 
2,310 
2,460 
2,620 
2,940 
3,010 

30 

31 

Apr.     1 

2 

3 

0.0169 
.0217 
.0245 
.0344 

TAYLOR  S    EXPERIMENTS. 
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Chart  II. —  Total  ingested  mutter,  daily — Continued. 
SUBJECT  No.  8  (M.  W.). 


Date  (1911). 

Copper 
in  peas, 
etc..  in- 
gested. 

gested 
matter. 

Date  (1911). 

Copper 
in  peas, 
etc. .  in- 
gested. 

In- 
gested 
matter. 

1 

Date  (1911). 

i 

Copper 
m  peas, 

etc. .  in- 
gested. 

In- 
gested 
matter. 

Mar      1 

Gram. 

Grams. 
2,980 
3,200 
2,990 
3,150 
3.050 
3,070 
3,060 
2,980 
3,200 
2,990 
3,210 
2,910 
3,080 
3,100 

2,990 

3,190 

2,990 

3,170 

3,040  ! 

3,060 

3,080 

3,000 

3,160 

2,990 

3,140 

3,060 

3,070 

3,050 

2.990 

3,180 

3,090 

3.090 

3,100 

3,070 

Apr.     4 

5........ 

6 

s"'.'.'.'.'.'. 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

May     1 

2 

3 

4 

5 

6 

1:::::::: 

Gram. 

0.0146 
.0218 
.0242 
.0226 
.0210 
.0236 
.0208 
.0232 
.0234 
.0230 
.0218 
.0186 
.0202 
.0190 
.0218 
.0212 
.0237 
.0234 
.0243 
.0204 
.0249 
.0258 
.0255 
.0288 
.0177 
.0276 
.0264 
.0222 
.0276 
.0311 
.0305 
.0341 
.0323 
.0294 
.0291 

Grams. 
3,050 
3,040 
3,220 
3,050 
3.180 
3,090 
3,150 
3,130 
3.030 
3,220 
3,050 
3,320 
3,120 
3,120 
3,130 
3,040 
3,410 
3.040 
3,220 
3,090 
3,110 
3,120 
3,280 
3,450 
3,400 
3,570 
3,500 
3,460 
3,380 
3,530 
3,780 
3,530 
3,660 
3,580 
3,560 

! 

May     9 

10 

11 

12 

13 

14 

15 

16 

17 

Gram. 

0.0.336 
.0275 
.0306 
.03.59 
.0.324 
.0342 
.0335 
.0345 

Grams. 
3,560 

2              '      

3,430 

3 ' 

3,600 

4 ' 

3,730 

5 - 

3,870 

6 

3,750 

3,760 

g 

3,660 

9 

10 

3,520 
3,770 

11 

18 

12 

19 

3, 730 

13 

20 1 

3,810 

14 

21 1 

3.680 

0.0171 
.0180 
.0191 
.0164 
.0168 
.0166 
.0179 
.0165 
.0147 
.0170 
.0179 
.0183 
.0162 
.0173 
.0186 
.01.56 
.0176 
.01  SO 
.0167 
.0147 

22     .     ...1 

3,670 
3,640 

15 

23 ' 

16 

24 : 

3,520 
3,750 

17 

25 

18     .  -  . 

26 

?,620 

19 

27     . 

3,610 
3,690 
3,590 
3,610 

20  

28 

21 

29 

22 

30 

23 

24 

25 

26 

07 

Summary:  Average  values. 

2S 

29 

Mar.  l-Mar.  14.. 
Mar.  15- Apr.  4.. 
Apr.  5-Apr.  19.. 
Apr.  20-Mav2.. 
May3-Mav"l6.. 
May  17-May  30. 

3,070 
3,070 
3,130 
3,310 
3,640 
3,660 

30 

31 

Apr.     1........ 

3'."'.'.'.'.'. 

0.0169 
.0217 
.0245 
.0321 

62717*'— 13 » 
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COPPEK  AND   THE   HEALTH    OF    MAN. 


Chart  III. — Fece», 

SUBJECT  No.  1  (E.  H.  B.). 


Date  (1911). 

.a 

s   . 

fa 

•a 
1 

1 

•a 

1 
>> 

i 

c 
8 

4* 

® 

>> 
u 

<» 

1 

'3 

1 

-a 

3 

a 

© 

1 

S 

< 

Eh 

H 

(1h 

< 

-^ 

H 

H 

< 

< 

H 

« 

Gm. 

Gms. 

Gms. 

P.ct. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

p.  cf. 

Mar.  1-14 

1,874 
11,286 

402.5 
212.3 

78.5 
83.5 

134 
143 

28.7 
23.6 

29.50 
13.57 

5.580 
2.928 

2.11 
1.51 

0.399 
.325 

0.040 
.080 

21.5 

Mar.  15-23 

0. 0170 

16.5 

Mar.  24-27 

Mar.28-Apr.  4.. 

560 

159.3 

71.6 

70 

19.9 

10.06 

2.388 

i.26 

.298 

.017 

28.4 

Apr.  5-19 

1,114 

1,174 

1,382 

824 

353.7 
298.5 
336.9 
185.0 

68.2 
74.6 
75.7 
77.6 

74 
90 
99 
118 

23.6 
23.0 
24.0 
26.5 

23.77 
19.85 
22.77 
12.03 

5.062 
4.333 
4.431 
2.452 

1.58 
1.53 
1.63 
1.72 

.337 
.333 
.316 
.350 

.018 
.037 
.035 
.090 

31.8 

Apr.  20-May2.. 

25.4 

May  3-16 

24.3 

May  17-23 

2.0314 

22.4 

May  24r-30    .... 

766 

155.0 

79.8 

109 

22.2 

10.83 

2.152 

1.55 

.307 

.014 

20.2 

SUBJECT  No.  2  (M.  R.  B.). 


Mar.  1-14 

Mar.  15-Apr.  4. 

Apr.  5-18 

Apr.  19-May  2. 

May  3-16 

May  17-23 

May  24-30 


0. 0169 
.0164 
.0125 
.0196 


2,436 
3,028 
1,952 
2,524 
2,279 
1,120 
1.074 


420.2 
614.9 
376.0 
472.5 
425.0 
172.7 
182.0 


82.8 
79.7 
80.7 
81.3 
81.4 
84.6 
83.1 


174 
144 
139 
180 
163 
160 
153 


30.0 
29.3 
26.9 
33.7 
•30.4 
24.7 
26.0 


26.97 
34.47 
22.39 
29.76 
26.16 
11.23 
11.43 


5.938 
7.704 
4.945 
6.701 
5.149 
2.070 
2.165 


1.93 
1.64 
1.60 
2.13 
1.87 
1.60 
1.63 


0.424 

.367 
.353 
.479 
.368 
.296 


0.037 
.310 
.220 
.187 
.294 
.018 
.015 


SUBJECT  No.  3  (O.  H.  C). 


Mar. 
Mar. 
Apr. 
Apr. 
May 
May 
May 


1-14 

15-27 

28-Apr.ll. 

12-25 

26-May2.. 

3-16 

17-23 

24r-30 


0. 0167 
.0142 
.0126 
.0196 


1,025 
1,193 
1,610 
1,862 
1,049 
1,837 
774 
1,056 


261.2 
309.2 
433.2 
470.0 
291.0 
404.0 
181.5 
224.0 


74.5 
74.1 
73.1 
74.8 
72.3 
78.0 
76.5 
78.8 


73 
92 
107 
133 
150 
131 
111 
151 


18.7 
23.8 
28.9 
33.6 
41.6 
28.9 
26.0 
32.0 


17.83 
17.64 
26. 81 
33.29 
19.17 
27.42 
12.81 
15.24 


4.007 
3.910 
5.261 
5.731 
3.534 
4.784 
2.235 
2.633 


1.27 
1.36 
1.79 
2.38 
2.74 
1.96 
1.83 
2.18 


0.286 
.301 
.351 
.409 
.505 
.342 
.320 
.376 


0.028 
.035 
.165 
.220 
.100 
.215 
.016 
.018 


SUBJECT  No.  4  (E.  S.  F.). 


Mar.  1-14 

Mar.  15-Apr.  4. 

Apr.  5-18 

Apr.  19-May  2. 

May  3-16 

May  17-23 

May  24-30 


20. 0314 


958 
1,554 
1,263 
1,734 
1,188 
542 
418 


314.5 
515.2 
352.5 
460.5 
307.5 
147.0 
126.0 


67.2 
66.9 
72.1 
73.5 
74.1 
72.9 


22.5 
24.5 
25.2 
32.9 
22.0 
21.0 
18.0 


21.53 
31.94 
24.56 
30.96 
21.25 
9.55 
8.11 


4.440 
5.929 
4.645 
5.440 
3.702 
2.069 
1.779 


1.54 
1.52 
1.75 
2.21 
1.52 
1.36 
1.16 


0.317 

.282 
.332 
.389 
.264 
.296 
.254 


0.016 
.047 
.027 
.057 
.041 
.125 
.014 


SUBJECT  No.  5  (C.  P.  K.). 


Mar.  1-14 

1,304 
1,985 
1,382 

356.0 
627.1 
382.0 

72.7 
68.5 
72.4 

93 

95 
86 

25.4 
29.9 
23.9 

24.69 
39.57 
26.92 

5.376 
8.845 
5.684 

1.76 

1.88 
1.68 

0.384 
.421 
.355 

0.036 
.314 
.330 

27.3 

Mar.  15-Apr.  4.. 

Apr.  5-20 

Apr.  21-25 

6.6i69 
3. 0217 

31.5 
27.6 

Apr.26-May2.. 

May  3-16 

May  17-23 

.0251 
.0321 

6i9 

1,582 

811 

841 

202.5 
409.0 
217.7 
203.0 

67.3 
74.2 
73.1 
75.9 

88 
113 
116 
120 

29.0 
29.2 
31.1 
29.0 

13.44 
27.67 
15.12 
13.70 

3.388 
5.576 
3.119 
2.650 

1.92 
1.98 
2.16 
1.96 

.484 
.398 
.446 
.379 

.190 
.424 
.055 
.019 

32.7 
25.8 
26.9 

May  24r-30 

24.1 

1  MgSO^  given  to  get  last  stool. 

8  0.0314  gram  Cu  as  CuSO*  in  milk  taken  for  5  days. 

« No  peas  eaten  on  Apr.  20. 

NOTK. — Nitrogen+pnosphorus  values  include  amounts  in 


paper. 
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Chart  III.— Fec€«— Continued. 


SUBJECT  No. 

6  (W.  C.  T.). 

Date  (19U). 

s  , 

t 
1 

1 

1 

•a 
1 

-a 

3 

d 

> 

9 

>• 

a 

1 

s 

1 

1 
o 

1 

1 

O  3 

>-'  Ch 

o 

> 

1 

•3 

si 

__  a 

S 
|l 

< 

Eh 

H 

(S 

<J 

< 

H 

Eh 

<^ 

< 

^ 

« 

Gm. 

Gms. 

Grns. 

P.cU 

Gm^. 

Gms. 

Gnui. 

Gms. 

Gms. 

Gms. 

Gms. 

P.ct. 

Mar  1-13    

U,387 

320.0 

77.0 

107 

24.6 

21.94 

3.857 

1.69 

0.297 

0.029 

23.0 

Mar.  14-21 

Mar.  22-Apr.4.. 

0.  0167 

1,363 

3S7.5 

71.5 

98 

27.7 

24.33 

3.938 

1.74 

.281 

.175 



28.5 

Apr.  5-18 

.0164 

1,936 

380.2 

80.4 

138 

27.2 

26.46 

4.453 

1.89 

.318 

.248 

19.6 

Apr.  19-May2.. 

.0125 

1,557 

477.0 

69.4 

111 

34.1 

32.52 

5.404 

2.32 

.386 

.258 

30.6 

Mav3-16 

.0196 

1,731 

414.4 

76.1 

124 

29.6 

27.45 

4.169 

1.96 

.298 

.292 

23.9 

Mav  17-23 

657 
772 

171.0 
181.0 

74.0 
76.6 

94 
110 

24.4 
25.9 

12.24 
12.94 

1.921 
1.843 

1.75 
1.85 

.274 
.263 

.022 
.015 

26.0 

Mav  24-30 

23.4 

SUBJECT  No.  7  (J.  F.  W.). 


Mar.  1-14 

Mar.  15-Apr.4.. 

Apr.  5-19 

Apr.  20-May2., 

Mav  3-16 

MaV  17-23 

Mav  24-30 


0. 0169 
.0217 
.0245 
.0344 


1,231  345.5 

1,572  538.5 

1,498  408. 5 
1,433  I  394.0 

1,948  436.5 

878  209. 5 

864  206. 5 


71.9 
65.8 
72.8 
72.5 
77.6 
76.2 
76.1 


75 
100 
110 
139 
125 
123 


24.7 
25.6 
27.2 
30.3 
31.2 
30.0 
29.5 


22.94 
32.43 
27.10 

27.67 
29.06 
14.05 
14.13 


5.694 
7.980 
6.179 
6.076 
5.530 
2.856 
2.065 


1.64 
1.54 
1.81 
2.13 
2.08 
2.01 
2.02 


0.407 
.380 
.412 
.467 
.395 
.408 
.381 


0.026 
.289 
.294 
.389 
.454 
.043 
.019 


28.1 
34.2 
27.2 
27.5 
22.4 
23.8 
23.9 


SUBJECT  No.  8  (M.  W.). 


Mar.  1-14 

Mar.  15-Apr.  4., 

Apr.  5-19 

Apr.  20-May2., 

Mava-16 , 

Mav  17-23 

May  24^30 , 


0. 0169 
.0217 
.0245 
.0321 


1,657  406.5 

2,075  I  640.5 

1,440  I  406.5 

1,306  I  330.0 

2,348  '  565.0 

836  ;  193.5 

1,040  238.5 


75.6 
69.2 
71.8 
74.7 
76.0 
76.6 
77.1 


118 


100 
168 
118 
149 


29.0 
30.5 
27.1 
25.4 
40.4 
27.7 
34.1 


25.96 
36.27 
26.54 
21.88 
35.83 
13.63 
15.83 


5.547 
8.392 
6.126 
4.550 
6.440 
2.447 
2.606 


1.85 
1.73 
1.77 
1.68 
2.56 
1.95 
2.26 


0.396 
.400 
.408 
.350 
.460 
.350 
.372 


0.031 
.274 
.351 
.292 
.513 
.019 
.018 


24.4 
30.8 
28.2 
25.3 
24.0 
23.4 
22.9 


*  MgS04  given  to  get  last  stool. 

Noi£.— Nitrogen+phosphorus  vaioes  iadade  amounts  in  filter  paper. 
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COIPEE   AXD    THE    HEALTH    OF    MAN". 


Chart  IV. — Fat  in  feces. 

[Folin  method.] 
SUBJECT  No.  1  (E.  H.  B.). 


Date  (1911). 

<  ^ 

o 

o 

si 

Ph 

.a 

Ji 

"3 

"S 

H 

bog 

III 

Us 

< 

< 

if 

Is 

II 

<! 

P 

Mar.  1-14 

Gm. 

Gms. 
402.5 
212.3 

P.ct. 
13.4 
10.9 

P.ct. 

5.7 
4.0 

P.C<. 
7.7 
6.9 

Gms. 
53.9 
23.1 

Gms. 
22.9 
8.5 

Gms. 
31.0 
14.6 

Gms. 
28.7 
23.6 

Gms. 
3.8 
2.6 

Gms. 
1.6 
1.0 

Gms. 
2.2 
1.6 

Gms. 

Mar.  1^23 

Mar.  24-27 

0. 0170 

Mar.  28-Apr.  4. 
Apr  5-19 

159.3 
353.7 
298.5 
336.9 
185.0 
155.0 

12.3 
11.8 
11.7 
9.7 
15.6 
14.4 

4.8 
4.3 
4.3 
3.5 
9.1 
7.7 

7.5 
7.5 
7.4 
6.2 
6.5 
6.7 

19.6 
41.7 
34.9 
32.7 
28.9 
22.3 

7.7 
15.2 
12.8 
11.8 
16.9 
11.9 

11.9 
26.5 
22.1 
20.9 
12.0 
10.4 

i9.9 
23.6 
23.0 
24.0 
26.5 
22.2 

2.5 
2.8 
2.7 
2.3 
4.1 
3.2 

1.0 
1.0 
1.0 
.8 
2.4 
1.7 

1.5 
1.8 
1.7 
1.5 
1.7 
1.5 

100 

Apr.  20-May  2. 
May  3-16 

May  17-23 

May  24-30 

1.0314 

SUBJECT  No.  2  (M.  R.  B.). 


Mar.  1-14 

Mar.  15-Apr.  4. 

Apr.  5-18 

Apr.  19-May  2. 

May  3-16 

May  17-23 

May  24-30 


0.  0169 
.0164 
.0125 
.0196 


420.2 
614.9 
376.0 
472.5 
425. 0 
172.7 
182.0 


12.9 
9.0 
11.3 
12.1 
11.1 
9.1 
11.8 


4.2 
4.1 
3.8 
3.2 
4.6 


7.3 

5.7 
7.1 
8.0 
7.3 

5.9 

7.2 


54.2 
55.4 
42.5 
57.2 
47.2 
15.7 
21.5 


23.5 
20.3 
15.8 
19.4 
16.2 
5.5 
8.4 


30.7 
35.1 
26.7 
37.8 
31.0 
10.2 
13.1 


30.0 
29.3 
26.9 
33.7 
30.4. 
24.7 
26.0 


3.9 
2.7 
3.0 
4.1 
3.4 
2.3 
3.1 


1.7 
1.0 
1.1 
1.4 
1.2 


1.2 


2.2 
1.7 
1.9 
2.7 
2.2 
1.5 
1.9 


SUBJECT  No.  3(0.H.  C). 


Mar.  1-14 

Mar.  15-27 

Mar.  2S-Apr.  11 

Apr.  12-25 

Apr.  26-May  2. 

May  3-16 

May  17-23 

May  24-30 


0. 0167 
.0142 
.0126 
.0196 


261.2 
309.2 
433.2 
470.0 
291.0 
404.0 
181.5 
224.0 


14.2 
8.6 
5.6 
7.5 
6.2 
5.8 

10.2 
7.2 


6.5 
3.8 
2.9 
4.4 
2.9 
2.9 
5.1 
4.5 


7.7 
4.8 
2.7 
3.1 
3.3 
2.9 
5.1 
2.7 


37.1 
26.6 
24.3 
35.3 
18.0 
23.4 
18.5 
16.1 


17.0 
11.8 
12.6 
20.7 

8.4 
11.7 

9.3 
10.1 


20.1 
14.8 
11.7 
14.6 
9.6 
11.7 
9.2 
6.0 


18.7 
23.8 
28.9 
33.6 
41.6 
28.9 
26.0 
32.0 


2.6 
2.0 
1.6 
2.5 
2.6 
1.7 
2.6 
2.3 


1.2 


1.5 
1.2 


1.3 
1.4 


1.4 
1.1 


1.0 
1.4 


SUBJECT  No.  4  (E.  S.  F.). 


Mar.  1-14 

Mar.  15-Apr.  4. 

Apr.  5-18 

Apr.  19-May  2. 

May  3-16 

May  17-23 

May  24-30 


10.0314 


314.5 
515.2 
362.5 
460.5 
307.5 
147.0 
126.0 


11.8 
8.5 
11.9 
9.4 
10.2 
12.4 
15.5 


4.3 
2.8 
4.0 
3.6 
3.0 
5.4 
6.5 


7.5 
5.7 
7.9 
5.8 
7.2 
7.0 
9.0 


37.1 

43.8 
41.9 
43.3 
31.4 
18.2 
19.5 


13.5 

14.4 
14.1 
16.6 
9.2 
7.9 
8.2 


23.6 
29.4 
27.8 
26.7 
22.2 
10.3 
11.3 


22.5 
24.5 
25.2 
32.9 
22.0 
21.0 
18.0 


2.7 
2.1 
3.0 
3.1 
2.3 
2.6 
2.8 


1.0 
.7 
1.0 
1.2 
.7 
1.1 
1.2 


1.7 
1.4 
2.0 
1.9 
1.6 
1.5 
1.6 


SUBJECT  No.  5  (C.  P.  K.). 


Mar.  1-14 

356.0 
627.1 
382.0 

10.2 
8.1 
9.2 

3.9 
3.7 
4.3 

6.3 
4.4 
4.9 

36.3 
50.8 
35.1 

13.9 
23.2 
16.4 

22.4 
27.6 
18.7 

25.4 
29.9 
23.9 

2.6 
2.4 
2.2 

1.0 
1.1 
1.0 

1.6 
1.3 
1.2 

Mar.  15-Apr.  4. 

Apr.  ^20 

Apr.  21-25 

0. 0169 
2.0217 

■    100 

Apr.  26-May  2. 

May  3-16 

May  17-23 

.0251 
.0321 

202.5 
409.0 
217.7 
203.0 

7.7 
7.8 
8.2 
9.8 

3.3 

3.8 
3.8 
4.5 

4.4 
4.0 
4.4 
5.3 

15.6 
31.9 
17.9 
19.9 

6.7 
15.5 
8.3 
9.1 

8.9 
16.4 

9.6 
10.8 

29.0 
29.2 
31.1 
29.0 

2.3 
2.3 

2.6 
2.8 

1.0 
1.1 
1.2 
1.3 

1.3 
1.2 
1.4 
1.5 

May  24-30 





1 0.0314  gram  Cu  as  CuSO^  in  milk  taken  for  5  days. 
*  No  peas  eaten  Apr.  20. 
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Chart  IV. — Fat  in  feces — Continued. 

SUBJECT  No.  6  (W.  C.  T.). 


Date  (1911). 

ii 

Is 

•3^ 

ii 

a 

1        |*°S 

erage  daily 
eutral  fat. 

proximate 
put  of  fat. 

?-  a      »-'C 

<'=' 

G 

Ph 

d. 

(^  " 

r" 

i^& 

H 

^ 

< 

< 

<J         <-- 

Gm. 

Gms. 

P.ct. 

P.ct. 

p.ct. 

Gm^. 

Gms. 

Gms. 

Gms. 

Gros. 

Gms. 

Gms.    Gttw. 

Mar  1-13 

320.0 

10.8 

4.2 

6.6 

34.5 

13.4 

21.1 

24.6 

2.6 

1.0 

1.6 

Mar.  14-21 

Mar.  22- Apr.  4. 

0. 0167 

387.5 

6.0 

2.4 

3.6 

23.2 

9.3 

13.9  1  27.7 

1.7 

.7 

1.0 

Apr.  5-18 

.01&4 

380.2 

8.6 

3.3 

5.3 

32.7 

12.5 

20.2     27.2 

2.3 

.9 

1.4 

60 

Apr.  19-May  2. 

.0125 

477.0 

8.3 

3.5 

4.8 

39.6 

16.7 

22.  9  ;  34. 1 

2.8 

1.2 

1.6  1 

May  3-16 

.0196 

414.4 

7.7 

2.9 

4.8 

31.9 

12.0 

19.9     29.6 

2.3 

.9 

1.4  i 

Mav  17-23 

171.0 
181.0 

9.1 
10.4 

3.5 
4.2 

5.6 
6.2 

15.6 
18.8 

6.0 
7.6 

9.6     24.4 
11. 2     25. 9 

2.2 

2.7 

d 

1.4 
1.6  , 

Mav  24-30 

1 

SUBJECT  No.  7  (J.  F.  W.). 


SUBJECT  No.  S  (M.  W.). 


Mar.  1-14 

345.5 

13.1 

5.4 

7.7 

45.3 

18.7 

26.6 

24.7 

3.2 

1.3 

1.9 

) 

Mar.  15-Apr.  4. 

0.  0169 

538.5 

9.7 

4.5 

5.2 

52.2 

24.2 

28.0 

25.6 

2.5 

1.2 

1.3 

Apr.  ^19 

.0217 

408.5 

10.2 

42 

6.0 

41.7 

17.2 

24.5 

27.2 

2.8 

1.2 

1.6 

Apr.  20-May  2. 

.0245 

394.0 

10.7 

4.3 

6.4 

42.2 

16.9 

25.2 

30.3 

3.2 

1.3 

1.9 

75 

May  3-16 

.0344 

436.5 

9.4 

4.1 

6.3 

41.0 

17.9 

23.1 

31.2 

2.9 

1.3 

1.6 

[ 

Mav  17-23     . 

209.5 
206.5 

10.1 
11.3 

3.9 
4.2 

6.2 
7.1 

21.2 
23.3 

8.2 

8.7 

13.0 
14.6 

30.0 
29.5 

3.1 
3.3 

1.2 
1.2 

1.9 
2.1 

Mav  24-30 

i 

Mar.  1-14 

406.5 
640.5 
406.5 
330.0 
565.0 
193.5 
23S.5 

14.6 
12.8 
15.7 
14.5 
11.8 
14.1 
12.1 

5.8 
5.6 
6.3 
5.6 
5.2 
5.8 
5.1 

8.8 
7.2 
9.4 
8.9 
6.6 
8.3 
7.0 

59.4 
82.0 
63.8 
47.9 
66.7 
27.3 
28.9 

23.6 
35.9 
25.6 
18.5 
29.4 
11.2 
12.2 

35.8 
46.1 
38.2 
29.4 
27.3 
16.1 
16.7 

29.0 
30.5 
27.1 
25.4 
40.4 
27.7 
34.1 

4.2 
3.9 
4.3 
3.7 
4.8 
3.9 
4.1 

1.7 
1.7 
1.7 
1.4 
2.1 
1.6 
1.7 

2.5 
2.2 
2.6 
2.3 
2.7 
2.3 
2.4 

Mar.  15-Apr.  4. 

Apr.  5-19 

Apr  20-May  2.. 

Mav  3-16 

Mav  17-23 

0. 0169 
.0217 
.0245 
.0321 

1 

100 

1 

Mav  24-30     . 



1 
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COPPEE  AND   THE   HEALTH   OF   MAN. 


Chabt  V. — Utilisation  of  nitrogen. 


Date  (1911). 


^ 

tJ 

al 

Is 

•si 

of 

J 

fl  % 

S^' 

li 

i 

o 

"A 

"A 

Q 

I. 


SUBJECT  No.  1  (E.  H.  B.). 


Mar.  1-14 

Mar.  15-231 

Mar.  28-Apr.  4. 

Apr.  5-19 

Apr.  20-May2.. 

May  3-16 

May  17-23 

May  24-30 


Gm. 
6.'6i70' 


2.0314 


Gms. 
14.4 
13.7 
12.4 
12.4 
11.9 
12.0 
12.3 
12.5 


Gms. 
2.1 
1.5 
1.3 
1.6 
1.5 
1.6 
1.7 
1.5 


Gms. 
12.3 
12.2 
11.1 
10.8 
10.4 
10.4 
10.6 
11.0 


Per 

cent. 
85.4 
89.1 
89.5 
87.1 
87.4 
86.7 
86.2 
88.0 


Date  (1911). 


o  ® 

fl  OS 


O  9 


SUBJECT  No.  5  (C.  P.  K.). 


Mar.  1-14 

Mar.  15- Apr.  4... 

Apr.  5-20  3 

Apr.  26-May  2... 

May3-16 

May  17-23 

May  24-30 


Got. 


0.0169 
<.0217 
.0251 
.0321 


Gms. 
13.8 
14.5 
13.7 
14.4 
14.1 
13.3 
13.6 


Gms. 
1.8 
1.9 
1.7 
1.9 
2.0 
2.2 
2.0 


Gms. 
12.0 
12.6 
12.0 
12.5 
12.1 
11.1 
11.6 


°3 


SS 


Per 

cent. 
87.0 
86.9 
87.6 
86.8 
85.8 
83.5 
85.3 


SUBJECT  No.  2  (M.  R.  B.). 


SUBJECT  No.  6  (W.  C.  T.). 


Mar.  1-14 

Mar.  15-Apr.  4... 

Apr.  5-18 

Apr.  19-May2... 

May  3-16 

May  17-23 

May  24^30 


0.0169 
.0164 
.0125 
.0196 


14.2 
14.8 
14.5 
14.4 
14.3 
13.7 
13.9 


1.9 

1.6 
1.6 
2.1 
1.9 
1.6 
1.6 


12.3 
13.2 
12.9 
12.3 
12.4 
12.1 
12.3 


89.2 
89.0 
85.4 
86.7 
88.3 
88.5 


Mar.  1-13  5 

Mar.  22- Apr.  4... 

Apr.  5-18 

Apr.  19-May2... 

May  3-16 

May  17-23 

May  24-30 


0.0167 
.0164 
.0125 
.0196 


14.4 

15.1 
14.8 
14.7 
14.9 
14.4 
14.8 


1.7 
1.7 

1.9 
2.3 
2.0 
1.7 
1.8 


12.7 
13.4 
12.9 
12.4 
12.9 
12.7 
13.0 


SUBJECT  No,  3  (O.  H.  C). 


SUBJECT  No.  7  (F.  W.). 


88.2 
88.7 
87.2 
84.4 
86.6 
88.2 
87.8 


Mar.  1-14 

Mar.  15-27 

Mar.  28-Apr.  11.. 

Apr.  12-25 

Apr.  26-May  2... 

May  3-16 

May  17-23 

May  24-30 


0.0167 
.0142 
.0126 
.0196 


12.7 
12.8 
13.5 
13.2 
13.4 
13.6 
13.1 
13.4 


1.3 
1.4 
1.8 
2.4 
2.7 
2.0 
1.8 
2.2 


11.4 
11.4 
11.7 
10.8 
10.7 
11.6 
11.3 
11.2 


89.1 
86.7 
81.8 
79.9 
85.3 
86.3 


Mar.  1-14 

Mar.  15-Apr.  4... 

Apr.  5-19 

Apr.  20-May  2... 

May  3-16 

May  17-23 

May  24-30 


0.0169 
.0217 
.0245 
.0344 


13.3 
14.0 
14.1 
14.3 
14.6 
13.9 
14.2 


1.6 
1.5 
1.8 
2.1 
2.1 
2.0 
2.0 


11.7 
12.5 
12.3 
12.2 
12.5 
11.9 
12.2 


SUBJECT  No.  4  (E.  S.  F.). 


SUBJECT  No.  8  (M.  W.). 


Mar.  1-14 

Mar.  15-Apr.  4. 

Apr.  5-18 

Apr  19-May2. 

May  3-16 

May  17-23 

May  24-30 


20.0314 


13.7 
14.3 
14.1 
14.0 
13.4 
13.5 
13.9 


1.5 
1.5 
1.8 
2.2 
1.5 
1.4 
1.2 


12.2 
12.8 
12.3 
11.8 
11.9 
12.1 
12.7 


89.5 
87.2 
84.3 
88.8 
89.6 
91.4 


Mar.  1-14 

Mar.  15-Apr.  4... 
Apr.  5-19 


Apr.  20-May  2.. 

May3-16 

May  17-23 

May24r-30 


0.0169 
.0217 
.0245 
.0321 


15.0 
15.6 
15.6 
15.6 
16.4 
15.5 
15.8 


1.9 
1.7 
1.8 
1.7 
2.6 
1.9 
2.3 


13.1 
13.9 
13.8 
13.9 
13.8 
13.6 
13.5 


88.0 
89.3 
87.2 
85.3 
85.6 
85.6 
85.9 


87.3 
89.1 
88.5 
89.1 
84.1 
87.7 
85.4 


1  Sick  Mar.  24-27. 

s  Cu  as  CuSOi  in  milk,  5  daya. 

•  Sick  Apr.  21-26. 


<  No  peas  eaten  on  Apr.  20i 
•  Sick  Mar.  14-21. 
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Chart  VII. — Volume  and  specific  gravity  of  urine,  daily. 

SUBJECT  No.  1  (E.  H.  B.). 


Date 

Cop- 

Vol- 

Spe- 
cific 

Date 

Cop- 

Vol- 

Spe- 
cific 

Date 

Cop- 

Vol- 

C^ 

(1911). 

gested. 

ume. 

grav- 
ity. 

(1911). 

gested. 

time. 

grav- 
ity. 

(1911). 

gested. 

umf". 

grav- 
ity. 

Gram. 

c.c. 

Gram. 

c.c. 

Gram. 

c.c. 

-Mar.     1 

1.390 

1.012 

Mar.  31 

710 

1.027 

May     2 

1,060 

1.017 

2 

1.890 

1.010 

Apr.     1 

1,210 

1.017 

3 

1,550 

1.013 

3 

1,250 

1.016 

2 

1,060 

1.021 

4 

1,010 

1.019 

4 

1.750 

1.016 

3 

1,150 

1.017 

5 

1,050 

1.016 

5 

1.950 

1.013 

4 

770 

1.019 

6 

680 

1.025 

6 

1.170 

1.016 

5 

1,010 

1.020 

7 

620 

1.029 

7 

930 

1.020 

6 

970 

1.019 

8 

700 

1.029 

8 

1,190 

1.016 

7 

630 

1.026 

9 

620 

1.025 

9 

1,610 

1.018 

8 

710 

1.035 

10 

510 

1.027 

10 

1,460 

1.017 

9 

720 

1.026 

11 

530 

1.030 

11 

1,430 

1.017 

10 

1,370 

1.017 

12 

640 

1.026 

12 

1,150 

1.018 

11 

890 

1.023 

13 

690 

1.021 

13 

850 

1.025 

12 

1.080 

1.019 

14 

710 

1.025 

14 

790 

1.026 

13 

670 

1.023 

15 

1,250 

1.015 

14 

750 

1.025 

16 

620 

1.026 

15 

0. 0171 

1,210 

1.020 

15 

1,250 

1.020 

16 

.0180 

1,390 

1.024 

16 

1,350 

1.016 

17 

0.0314 

620 

1.028 

17 

.0191 

1,320 

1.020 

17 

1,010 

1.023 

18 

.0314 

630 

1.028 

18 

.0164 

1.550 

1.014 

18 

910 

1.025 

19 

.0314 

570 

1.029 

19 

.0168 

1,250 

1.020 

19 

780 

1.025 

20 

.0314 

710 

1.024 

20 

.0165 

800 

1.026 

20 

690 

1.022 

21 

.0314 

900 

1.021 

21 

.0179 

650 

1.028 

21 

600 

1.028 

22 

.0165 

550 

1.029 

22 

1,160 

1.017 

22 

560 

1.030 

23 

1.350 

1.015 

23 

620 

1.030 

23 

370 

1.028 

24 

820 

1.022 

24 

1,150 

1.020 

24 

1,200 

1.019 

25 

620 

1.029 

25 

1,170 

1.019 

25 

26 
27 
28 
29 

570 
730 
540 
530 

1.031 
1.023 
1.028 
1.030 

26 
27 
28 
29 

910 

770 

570 

1,050 

1.020 

26 



1.023 

27 

1.028 

28 

810 

1.023 

1.019 

29 

670 

1.028 

30 

610 

1.025 

30 

790 

1.021 

30 

850 

1.023 

May     1 

660 

1.027 

SUBJECT  No.  2  (M.  R.  B.). 


Mar. 


15  '  0.0171 


.0180 
.0191 
.0164 
.0168 
.016.5 
.0179 
.0165 
.0147 
.0170 
.0179 
.0183 
.0162 
.0173 
.0186 
.0156 


1,650 
1,600 
2,335 
1,390 
1,570 

910 
1,350 

850 
1,610 

850 
1,720 
1,300 
1,130 

650 

1,350 
1,480 
1,460 
2,070 
1,290 
1,170 

910 
1,150 
1,510 
1,200 
1,150 
1,600 

910 
1,630 
1,290 
1,280 


1.010 
1.010 
1.012 
1.017 
1.019 
1.024 
1.016 
1.023 
1.019 
1.025 
1.016 
1.017 
1.019 
1.028 

1.018 

1.020 

1.020 

1.010 

1.019 

1.020 

1.025 

1.018  I 

1.018 

1.019 

1.021 

1.016 

1.019 

1. 013 

1.015 

1.020 


Mar.  31 
Apr.  1 
2 
3 
4 
5 


0. 0176 
.0180 
.0167 
.0147 
.0146 
.0164 
.0182 
.0170 
.0158 
.0177 
.0156 
.0174 
.0176 
.0173 
.0164 
.0140 
.0152 
.0143 
.0164 
,0159 
.0119 
.0117 
.0122 
.0102 
.0125 
.0129 
.0128 
.0144 
.0089 
.0138 
.0132 


1,050 

1,610 

1,390 

1,170 

1,740 

830 

630 

770 

2,170 

1,090 

1,070 

1,390 

1,120 

670 

1,500 

1,890 

1,710 

1,200 

1,220 

1,070 

1,390 

1,920 

1,260 

1,670 

1,350 

800 

540 

850 

1,320 

790 

940 


1.021 
1.016 
1.018 
1.015 
1.020 
1.019 
1.028 
1.025 
1.016 
1.020 
1.017 
1.018 
1.020 
1.025 
1.019 
1.011 
1.015 
1.021 
1.016 
1.018 
1.013 
1.015 
1.016 
1.012 
1.012 
1.021 
1.031 
1.021 
1.014 
1.019 
1.016 


May 


0.0111 
.0138 
.0193 
.0182 
.0206 
.0199 
.0179 
.0182 
.0198 
.  0175 
.0189 
.0214 
.0201 
.0207 
.0202 
.0210 


Lost. 

1,210 

1,410 
820 
950 
990 
870 

1,100 
700 
540 
530 
640 

1,500 
900 


580 

1,110 

550 

1.010 

760 

720 

630 

1,3Q0 

1,190 

830 

500 

570 

880 

700 
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Chart  VH. —  Volume  and  specific  gravity  of  urine,  daily — Continued. 

SUBJECT  No.  3  (O.  H.  C). 


Date 

Cop- 
per in- 
gested. 

Vol- 

cific 

Date 

Cop- 

Vol- 

Spe- 
cific 

Date 

Cop- 

Vol- 

Spe- 
cific 

(1911). 

ume. 

grav- 
ity. 

(1911). 

gested. 

ume. 

grav- 
ity. 

(1911). 

gested. 

ume. 

grav- 
ity. 

Oram. 

c.c. 

Gram. 

c.c. 

Gram. 

c.  c. 

Mar.    1 

790 

1.021 

Mar.  31 

0.0176 

1,470 

1.016 

May     1 

0.0111 

1,420 

1.016 

2 

700 

1.020 

Apr.     1 

.0180 

2,075 

1.015 

2 

.0138 

1,650 

1.015 

3 

930 

1.025 

2 

.0167 

1,130 

1.020 

3 

.0193 

980 

1.018 

4 

1,250 

1.017 

3 

.0147 

820 

1.025 

4 

.0182 

1,700 

1.015 

5 

1,090 

1.021 

4 

.0146 

890 

1.023 

5 

.0208 

1,150 

1.020 

6 

690 

1.029 

5 

.0164 

970 

1.022 

6 

.0199 

800 

1.023 

7 

900 

1.024 

6 

.0182 

1,000 

1.023 

7 

.0179 

880 

1.020 

8 

870 

1.025 

7 

.0170 

920 

1.025 

8 

.0182 

790 

1.025 

9 

790 

1.025 

8 

.0158 

1,610 

1.018 

9 

.0198 

1,760 

1.012 

10 

910 

1.025 

9 

.0177 

1,460 

1.020 

10 

.0175 

1,040 

1.020 

11 

930 

1.020 

10 

.0156 

810 

1.028 

11 

..0189 

860 

1.023 

12 

930 

1.025 

11 

.0174 

860 

1.025 

12 

.0214 

1,120 

1.018 

13 

740 

1.028 

12 

.0176 

1,220 

1.018 

13 

.0201 

1,110 

1.020 

14 

9.'?0 

1.022 

13 

.0173 

1,650 

1.012 

14 

.0207 

1,230 

1.017 

15 

1,290 

1.020 

14 

.0164 

850 

1.024 

15 

.0202 

1,480 

1.020 

16 

810 

1.025 

15 

.0140 

1,280 

1.020 

16 

.0210 

750 

1.022 

17 

810 

1.026 

16 

.0152 

1,660 

1.016 

18 

l,Ofin 

1.021 

17 

.0143 

1,350 

1.021 

17 

1,090 

1.020 

19 

l,iuO 

1.020 

18 

.0164 

1,480 

1.018 

18 

1,180 

1.022 

20 

740 

1.026 

19 

.0159 

950 

1.024 

19 

1,140 

1.022 

21 

800 

1.024 

20 

.0119 

1,510 

1.016 

20 

1,160 

1.020 

22 

570 

1.026 

21 

.0117 

1,070 

1,021 

21 

1,110 

1.020 

23 

710 

1.028 

22 

.0122 

2,035 

1.017 

22 

870 

1.025 

24 

850 

1.028 

23 

.0102 

1,420 

1.017 

23 

920 

1.026 

25 

1,100 

1.024 

24 

.0125 

1,070 

1.018 

24 

1,470 

1.016 

26 

1,350 

1.017 

25 

.0129 

1,190 

1.018 

25 

1,070 

1.022 

27 

1,000 

1.020 

26 

.0128 

1,460 

1.017 

26 

1,090 

1.020 

27 

.0144 

1,390 

1.015 

27 

1,130 

1.021 

28 

0.0173 

1,160 

1.020 

28 

.0089 

1,2.50 

1.017 

28 

990 

1.022 

29 

.0186 

1,110 

1.019 

29 

.0138 

830 

1.025 

29 

1,010 

1.023 

30 

.0156 

1,510 

1.019 

30 

.0132 

1,630 

1.017 

30 

890 

1.024 

SUBJECT  No.  4  (E.  S.  F.). 


Mar.    1 

1,100 

1.012 

Apr.     1 

910 

1.023 

May     2 

1,100 

1.021 

2 

1,350 

1.015 

2 

2,130 

1.012 

3 

1,510 

1.010 

3 

1,160 

1.020 

3 

1,490 

1.016 

4 

1,270 

1.016 

4 

1,100 

1.022 

4 

880 

1.024 

5 

770 

1.022 

5 

1,550 

1.017 

5 

1,470 

1.015 

6 

810 

1.022 

6 

950 

1.026 

6 

1,290 

1.016 

7 

880 

1.024 

7 

1,250 

1.020 

7 

1.510 

1.016 

8 

1.790 

1.C17 

8 

750 

1.029 

8 

1,480 

1.015 

9 

1,200 

1.019 

9 

1,100 

1.025 

9 

2,100 

1.015 

10 

1,380 

1.010 

10 

1,250 

r.oi9 

10 

2,280 

1.015 

11 

980 

1.019 

11 

1,100 

1.023 

11 

1,410 

1.018 

12 

780 

1.026 

12 

1,350 

1.019 

12 

6fiO 

1.027 

13 

640 

1.028 

13 

1,450 

1.019 

13 

1,430 

1.013 

14 

820 

1.026 

14 

1,350 

1.019 

14 

2,050 

1.009 

15 

710 

1.028 

15 

950 

1.025 

15 

1,150 

1.019 

16 

1,230 

1.016 

16 

1,650 

1.012 

16 

1,730 

1.017 

17 

990 

1.025 

17 

1,060 

1.025 

17 

0.0314 

1,130 

1.020 

18 

2,145 

1.011 

18 

790 

1.026 

18 

.0314 

810 

1.024 

19 

2, 250 

1.014 

19 

850 

1.024 

19 

.0314 

770 

1.025 

20 

1,790 

1.016 

20 



1,300 

1.017 

20 

.0314 

720 

1.025 

21 

1,180 

1.019 

21 

1,690 

1.017 

21 

.0314 

1,050 

1.020 

22 

1,810 

1.019 

22 

1,690 

1.018 

23 

1,130 

1.019 

23 

2,420 

1.010 

22 

590 

1.028 

24 

1,150 

1.020 

24 

1,160 

1.017 

23 

1,050 

1.020 

25 

1,110 

1.023 

25 

870 

1.022 

24 

1,430 

1.015 

26 

2,065 

1.017 

26 

1,030 

1.019 

25 

1,050 

1.021 

27 

1,180 

1.020 

27 

1,430 

1.018 

26 

1,620 

1.013 

28 

890 

1.022 

28 

1,300 

1.017 

27 

810 

1.025 

29 

770 

1.027 

29 

670 

1.029 

28 

1,050 

1.022 

30 

1,510 

1.019 

30 

1,200 

1.017 

29 

920 

1.025 

31 

1,330 

1.020 

May     1 

1,010 

1.020 

30 

830 

1.022 
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Chakt  YIT. — Vohi.me  and  specific  gravity  of  urine,  daily — Continued. 

SUBJECT  No.  5  (C.  P.  K.). 


Date    I    ^°P- 


Gram. 
Mar.     1   

2  I 

3  ' 

4  I 

7  ' 

5  '     

9    

.      10   : 

11     

12  j 

13  I 

14  ' 

15  i  0.0171 

16  .0180 

17  .0191 
IS       .01&4 

19  i    .0168 

20  .0165 

21  .0179 

22  .0165 

23  .0147 

24  .0170 

25  .0179 

26  .0183 

27  .0162 

28  .0173 

29  .01S6 

30  .0156 

31  .0176 


Spe- 

Vol- 

cific 

ume. 

grav- 

....  1 

e.c. 

_ 

1.540 

1.015 

950 

1.022 

1.050 

1.017 

1.150 

1.023 

1,420 

1.020 

1,200 

1.026 

1.450 

1.021  , 

950 

L028 

900 

1.028 

1,050 

1.022 

1,400 

1.021 

900 

1.022 

l.ftJO 

1.029 

650 

1.030 

1.370 

1.025 

8S0 

1.027 

1.080 

1.029 

1.400 

1.023 

1,340 

1.021 

850 

1.029 

990 

1.025 

650 

1.031 

980 

1.027 

950 

1.022 

1,250 

1.021 

1,120 

1.028 

1,030 

1.026 

1.010 

1.028 

1,110 

1.024 

970 

1.023 

1,300 

1.022 

Date 
(1911). 


Apr. 


Cop- 
per in- 
gested. 


Gram. 
1     0.  OlSO 


.0167 
.0147 
.0146 
.0218 
.0242 
.0226 
.0210 
.0236 
.0208 
.0232 
_  ,  .0234 

13  I  .0230 

14  I  .0218 


10 
11 
12] 


.0186 
.0202 
.0190 
.0213 
.0212 


.0255 
.0288 
.0177 
.0276 
.0264 


Vol-    I    eific 

vime.   !   grav- 

I     itv. 


c.  e. 

1,140 

1,490 

900 

920 

1,280 

650 

550 

1,250 

1,510 

1,370 

1,160 

1,210 

1,170 

1,615 

860 

1,280 

1,380 

1,180 

880 

770 


I 


1,040 
1,350 
1,320 
1,140 
1,440 


1.030 
1.024 
1.026 
1.030 
1.025 
1.032 
1.030 
1.024 
1.018 
1.021 
1.029 
1.025 
1.022 
1.018 
1.027 
1.026 
1.025 
1.030 
1.032 
1.030 


1.020 
1.019 
1.020 
1.020 
1.020 


Date 
(1911). 


May 


Cop- 
per in- 


10 
11 
12 
13 
14 
15 
16 

17 
18 

20  ! 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Gram. 

0.0222 
.0276 
.0311 
.0305 
.0341 
.0323 
.0294 
.0291 
.0336 
.0275 


.0324 
.0342 
.0-335 
.0345 


Vol- 
ume. 


e.e. 

1,070 

1,530 

1,460 

1,7.30 

1.180 

990 

950 

1,130 

1,140 

1,210 

500 

730 

1,220 

950 

1,470 

910 

1,050 

1,230 

730 

880 


850 
1,770 
1,210 
1,640 
1,010 
780 
880 
1,430 


grav- 
ity. 


SUBJECT   Xo.  6  (W.  C.  T.). 


Mar.    1 

760 

1.021 

;  Mar  31 

0.0176 

...» 

1.021 

,  May     1 

0.0111 

6.50 

1.029 

2 

970 

1.016 

!  Apr-     1 

.0180 

1,650 

1.017 

2 

.0138 

720 

1.027 

3 

1,200 

1.016 

2 

.0167 

1.130 

1.020 

3 

.0193 

800 

1.025 

4 

1,750 

1.017 

3 

.0147 

920 

1.026 

4 

.0182 

920 

1.023 

5 

1,140 

l.n2!3 

4 

.0146 

710 

1.026 

5 

.0206 

880 

1.023 

6 

6.30 

1.02S 

5 

.0164 

680 

1.026 

6 

.0199 

710 

1.023 

/ 

710 

1.027 

6 

.0182 

840 

1.025 

7 

.0179 

960 

1.022 

8 

790 

1.026 

7 

.0170 

780 

1.028 

8 

.0182 

810 

1.027 

9 

810 

1.021 

8 

.0158 

1,610 

1.017 

9 

.0198 

950 

1.023 

10 

850 

1.022 

9 

.0177 

1,890 

1.016 

10 

.0175 

890 

1.022 

11 

1,540 

1.016 

10 

.0156 

720 

1.030 

11 

.0189 

500 

1.031 

12 

770 

1.026 

11 

.0174 

550 

1.028  , 

12 

.0214 

640 

1.028 

13 

1,150 

1.025 

12 

.0176 

650 

1.030 

13 

.0201 

640 

1.030 

14 

13 
14 
15 
16 
17 
18 
19 
20 
21 

.0173 
.0164 
.0140 
.0152 
.0143 

.oie4 

.0159 
.0119 
.0117 

670 
1,320 

840 
1,050 
1,060 

950 
1,010 
1,050 

840 

1.030 
1.020  1 
1.028  ■ 

1.023  ! 

1.024  ] 
1.020  1 
1.023 

1.024    ; 

1.026  1 

H 
15 
16 

17 
18 
19 
20 
21 

.0207 
.0202 
.0210 

........ 

770 
870 
960 

630 

610 
630 
590 
680 

1.027 

15 

1.024 

16 



1.025 

17 

18 

1.029 

19 

1.030 

20 

1.028 

21 

1.031 

1.028 

22 

0.0165 

790 

1.026  r 

22 

.0122 

880 

1.025  ; 

22 

730 

1.026 

23 

.0147 

930 

1.021  ' 

23 

.0102 

1,180 

1.022 

23 



650 

1.030 

24 

.0170 

970 

1.022 

24 

.0125 

710 

1.029  1 

24 

690 

1.026 

25 

.0179 

860 

1.025 

25 

.0129 

560 

1.030  i 

25 

830 

1.026 

26 

.0183 

1,640 

1.018 

26 

.0128 

610 

1.030  j 

26 

690 

1.029 

27 

.0162 

1,050 

1.020 

27 

.0144 

730 

1.028  ' 

27 

890 

1.020 

28 

.0173 

1,010 

1.023 

28 

.0089 

710 

1.027  , 

28 

830 

1.029 

29 

.0186 

960 

1.023 

29 

.0138 

800 

1.025  : 

29 



800 

1.027 

30 

.0156 

1,200 

1.022 

30 

.0132 

710 

1.030  , 

30 



620 

1.025 
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Chart  VII. — Volume  and  specific  gravity  of  urine,  daily — Continued. 

SUBJECT  No.  7  (J,  F.  W.). 


Cop- 
per in- 


Gram. 


0.0171 
.0180 
.0191 
.0164 
.0168 
.0165 
.0179 
.0165 
.0147 
.0170 
.0179 
.0183 
.0162 
.0173 
.0186 
.0156 


Vol- 
ume. 


c.  c. 
590 

1,440 
800 

1,380 

1,240 
670 
670 
620 
790 
650 
690 

1,030 
640 
620 

650 

1,050 

890 

1,000 

1,340 

650 

650 

610 

650 

780 

1,210 

950 

710 

670 

710 

790 


Spe- 
cific 

grav- 
ity. 


1.027 
1.030 
1.030 
1.016 
1.020 
1.030 
1.031 
1.032 
1.029 
1.030 
1.029 
1.022 
1.030 
1.032 

1.032 
1.024 
1.028 
1.023 
1.020 
1.030 
1.030 
1.031 
1.030 
1.030 
1.020 
1.021 
1.031 
1.029 
1.029 
1.030 


Date 
(1911). 


Mar.  31 

Apr.     1 

2 

3 

4 
5 
6 
7 


Cop- 
per in- 
gested. 


Gram. 

0.0176 
.0180 
.0167 
.0147 
.0146 
.0218 
.0242 
.0226 
.0210 
.0236 
.0208 
.0232 
.0234 
.0230 
.0218 
.0186 
.0202 
.0190 
.0218 
.0212 
.0237 
.0234 
.0243 
.0204 
.0249 
.0258 
.0255 
.0288 
.0177 
.0276 
.0264 


Vol- 
ume. 


c.  c. 

760 
820 

1,600 
710 
740 
700 
670 
680 

1,020 

1,610 
740 
750 
730 
735 

1,210 
950 
810 
840 
750 


Spe- 
cific 
grav- 
ity. 


1.032 

1.029 
1.017 
1.032 
1.030 
1.028 
1.030 
1.033 
1.025 
1.018 
1.026 
1.030 
1.028 
1.030 
1.023 
1.024 
1.028 
1.029 
1.031 
1.030 
1.032 
1.026 
1.018 
1.018 
1.027 
1.032 
1.030 
1.027 
1.030 
1.028 
1.017 


Date 
(1911). 


May  1 
2 
3 
4 

5 
6 

7 


Cop- 
per in- 
gested. 


Gram. 

0. 0222 
.0276 
.0335 
.0324 
.0364 
.0347 
.0315 
.0315 
.0356 
.0299 
.0330 
.0381 
.0350 
.0366 
.0357 
.0370 


Vol- 
ume. 


670 
650 
630 
710 
900 
1,150 
1,220 
750 


710 
750 
830 
730 

720 

730 

750 

790 

1,550 

600 

570 

790 

1,010 

1,230 

1,050 

660 

850 

750 


Spe- 
cifio 
grav- 
ity. 


1.030 
1.031 
1.028 
1.026 
1.02S 
1.020 
1.020 
1.030 
1.025 
1.030 
1.029 
1.024 
1.028 
1.028 
1.028 
1.026 

1.030 
1.030 
1.028 
1.023 
1.020 
1.028 
1.030 
1.027 
1.024 
1.021 
l.C/23 
1.030 
1.027 
1.023 


SUBJECT  No.  8  (M.  W.). 


1,270 

1.018 

1,670 

1.017 

1,430 

1.015 

1,390 

1.016 

1,420 

1.016 

1,450 

1.016 

1,280 

1.016 

1,530 

1.016 

1,250 

1.021 

990 

1.020 

1,740 

1.015 

1,030 

1.023 

1,300 

1.021 

1,210 

1.021 

0.0171 

1,490 

1.018 

.0180 

1,720 

1.018 

.0191 

1,110 

1.023 

.0164 

1,620 

1.015 

.0168 

1,390 

1.020 

.0165 

1,390 

1.021 

.0179 

1,640 

1.015 

.0165 

1,350 

1.020 

.0147 

1,600 

1.019 

.0170 

1,320 

1.018 

.0179 

1,270 

1.021 

.0183 

1,210 

1.020 

.0162 

1,650 

1.018 

.0173 

1,830 

1.015 

.0186 

1,560 

1.016 

.0156 

1,700 

1.020 

Mar.  31 

0. 0176 

990 

1.024 

Apr.  1 

.0180 

2,380 

1.015 

2 

.0167 

1,430 

1.016 

3 

.0147 

1,440 

1.020 

4 

.0146 

1,210 

1.021 

5 

.0218 

1,390 

1.017 

6 

.0242 

1,380 

1.020 

7 

.0226 

1,790 

1.016 

8 

.0210 

2,070 

1.017 

9 

.0236 

1,330 

1.020 

10 

.0208 

1,160 

1.027 

11 

.0232 

740 

1.030 

12 

.0234 

1,300 

1.020 

13 

.0230 

1,460 

1.022 

14 

.0218 

720 

1.024 

15 

.0186 

1,690 

1.021 

16 

.0202 

1,810 

1.018 

17 

.0190 

1,250 

1.027 

18 

.0218 

1,500 

1.023 

19 

.0212 

1,500 

1.020 

20 

.0237 

1,630 

1.020 

21 

.0234 

770 

1.025 

22 

.0243 

1,280 

1.020 

23 

.0204 

1,210 

1.019 

24 

.0249 

1,810 

1.018 

25 

.0258 

610 

1.029 

26 

.0255 

1,270 

1.021 

27 

.0288 

710 

1.025 

28 

.0177 

1,180 

1.021 

29 

.0276 

1,350 

1.018 

30 

.0264 

790 

1.025 

May 


1 

0. 0222 

750 

2 

.0276 

1,350 

3 

.0311 

1,470 

4 

.0305 

1,180 

5 

.0341 

2,190 

6 

.0323 

1,340 

7 

.0294 

1,370 

X 

.0291 

790 

9 

.0336 

1,530 

10 

.0275 

1,370 

11 

.0306 

820 

12 

.0359 

580 

13 

.0324 

990 

14 

.0342 

920 

15 

.0335 

1,510 

16 

.0345 

920 

17 

890 

18 

870 

19 

820 

20 

1,290 

21 

850 

22 

970 

23 

1,150 

24 

1,220 

25 

910 

26 

820 

27 

1,230 

28 

800 

29 

950 

30 

820 

1.025 
1.020 
1.016 
1.017 
1.013 
1.019 
1.018 
1.027 
1. 015 
1.013 
1.028 
1.030 
1.025 
1.024 
1.020 
1.021 

1.025 
1.023 
1.029 
1.018 
1.026 
1.020 
1.023 
1.011 
1.018 
1.022 
1.021 
1.028 
1.026 
1.023 
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Chart  VIII. — Distribution  of  nitrogen  in  urine. 


SUBJECT  No.  1  (E.  H.  B.). 
Fore  Period. 


i 

1 

S 

a 

'3 

Per  cent  of  total  nitrogen. 

>, 

S 

a 

^ 

a 

g 

Z^ 

^  . 

Date  (1911). 

©  ^ 

2 

c 

S 
o 

i 

c 
.S 

a 

1 

1 
1 
.2 

— '  > 

c  a 

ai 

a 

1 

C8 

"c  a 

fin 

J. 

a 

It 

[ 

It 

It. 

a,  a>  « 

^ 

P 

-*: 

6 

p 

ps 

'-> 

P 

< 

6" 

P 

Pui 

P 

Qm. 

Gms. 

Gnw. 

Gm. 

Om. 

Gm. 

Gm. 

a.. 

P.ct. 

P.ct. 

P.ct. 

P.ct. 

P.ct. 

P.ct. 

Mar.     1 

9.4 

8.3 

0.30 

0.08 

0.011 

88.3 

3.2 

0.9 

0.12 

2 

8.3 

7.0 

.53 

0.63 

.04 

.011 

0.27 

84.3 

4.2 

7.6 

.5 

.12 

3.3 

3 

8.5 

7.1 

.37 

.71 

.03 

.011 

.28 

83.5 

4.4 

8.4 

.4 

.12 

3.3 

4 

8.3 

6.9 

.48 

.57 

.011 

83.1 

5.8 

6.9 

.12 

5 

9.7 

.38 

.68 

.08 

.011 

3.9 

7.0 

.8 

.12 

6 

9.5 

8.1 

.49 

.69 

.03 

.011 

.18 

85.3 

5.2 

7.3 

.3 

.12 

1.9 

7 

10.0 

8.6 

.42 

.68 

.011 

86.0 

4.2 

6.8 

.12 

8 

9.7 

8.2 

.51 

.59 

.15 

.011 

.24 

84.5 

5.3 

6.1 

1.6 

.11 

2.5 

9 

10.2 

8.5 

.50 

.71 

.05 

.011 

.43 

83.3 

4.9 

7.0 

.5 

.11 

4.2 

10 

9.3 

7.8 

.51 

.60 

.04 

.011 

.34 

83.9 

5.5 

6.5 

.4 

.11 

3.7 

11 

8.5 

6.9 

.48 

.60 

.05 

.011 

.46 

81.2 

5.7 

7.1 

.6 

.11 

5.4 

12 

9.7 

8.1 

.50 

.72 

.07 

.011 

.30 

83.5 

5.2 

7.4 

.7 

.11 

3.1 

13 

10.2 

8.5 

.51 

.67 

.15 

.011 

.36 

83.3 

5.0 

6.6 

1.5 

.11 

3.5 

14 

11.4 

9.9 

.47 

.68 

.19 

.011 

.15 

86.8 

4.1 

6.0 

1.7 

.11 

1.3 

Period  of  Copper  in  Peas,  Etc. 


Mar.  15 

0. 0170 

11.5 

9.6 

0.62 

0.69 

0.06 

0.014 

0.52 

83.5 

5.4 

6.0 

0.5 

0.13 

4.5 

16 

.0170 

12.0 

10.0 

.61 

.81 

.06 

.014 

.51 

83.3 

5.1 

6.8 

.5 

.13 

4.3 

17 

.017C 

10.8 

9.0 

.60 

.79 

.19 

.014 

.21 

8.3.3 

5.6 

7.3 

1.8 

.13 

1.9 

18 

.0170 

9.8 

8.3 

.58 

.65 

.14 

.014 

.12 

84.7 

5.9 

6.6 

1.4 

.13 

1.2 

19 

.0170 

9.7 

8.0 

.58 

.69 

.19 

.014 

.23 

82.5 

6.0 

7.1 

2.0 

.13 

2.4 

20 

.0170 

10.0 

8.3 

.54 

.74 

.20 

.014 

.21 

83.0 

5.4 

7.4 

2.0 

.13 

2.1 

21 

.0170 

10.9 

9.3 

.63 

.67 

.20 

.014 

.09 

85.3 

5.8 

6.2 

1.8 

.13 

.8 

22 

.0170 

9.6 

8.2 

.44 

.69 

.19 

.012 

.07 

85.4 

4.6 

7.2 

2.0 

.13 

.7 

23 

.0170 

6.0 

5.0 

.33 

.11 

.012 

83.3 

5.5 



1.8 

.13 

Control  Period. 


Ivlar.  28 » 

11.3 

9.7 

0.55 

0.63 

0.17 

0.012 

0.24 

85.8 

4.9 

5.6 

1.5 

0.13 

2.1 

29 

9.9 

8.1 

.60 

.67 

.16 

.014 

.36 

81.8 

6.1 

6.8 

1.6 

.14 

3.6 

30 

9.5 

8.0 

.54 

.70 

.17 

.014 

.08 

84.2 

5.7 

7.4 

1.8 

.14 

.8 

31 

10.1 

8.3 

.57 

.66 

.18 

.014 

.38 

82.2 

5.6 

6.5 

1.8 

.14 

3.8 

Apr.     1 

10.7 

9.0 

.49 

.63 

.18 

.014 

.39 

84.1 

4.6 

5.9 

1.7 

.14 

3.6 

2 

9.4 

7.6 

.58 

.69 

.16 

.014 

.36 

80.9 

6.2 

7.3 

1.7 

.14 

3.8 

3 

9.7 

8.1 

.50 

.68 

.16 

.014 

.25 

83.5 

5.2 

7.0 

1.7 

.14 

2.6 

4 

9.2 

7.6 

.50 

.66 

.17 

.014 

.27 

82.6 

5.4 

7.2 

1.9 

.14 

2.9 

5 

10.0 

8.4 

.52 

.70 

.16 

.011 

.21 

84.0 

5.2 

7.0 

1.6 

.12 

2.1 

6 

7.8 

6.1 

.56 

.71 

.15 

.011 

.27 

78.2 

7.2 

9.1 

1.9 

.12 

3.5 

7 

7.9 

6.4 

.38 

.65 

.15 

.011 

.31 

81.0 

4.8 

8.2 

1.9 

.12 

3.9 

8 

9.4 

7.9 

.43 

.66 

.19 

.011 

.21 

84.0 

4.6 

7.0 

2.0 

.12 

2.2 

9 

9.9 

8.4 

.53 

.62 

.17 

.011 

.17 

84.8 

5.4 

6.3 

1.7 

.12 

1.7 

10 

9.7 

8.3 

.54 

.68 

.17 

.011 

85.6 

5.6 

7.0 

1.8 

.12 

11 

10.0 

8.1 

.56 

.73 

.18 

.011 

■■.■42' 

81.0 

5.6 

7.3 

1.8 

.12 

""4."2 

12 

9.6 

7.8 

.53 

.63 

.17 

.014 

.46 

81.3 

5.5 

6.6 

1.8 

.15 

4.8 

13 

9.0 

7.2 

.57 

.67 

.19 

.014 

.36 

80.0 

6.3 

7.4 

2.1 

.15 

.4.0 

14 

9.1 

7.5 

.52 

.64 

.19 

.014 

.24 

82.4 

5.7 

7.0 

2.1 

.15 

2.6 

15 

9.7 

8.0 

.51 

.67 

.20 

.014 

.31 

82.5 

5.3 

6.9 

2.1 

.15 

3.2 

16 

9.7 

7.9 

.54 

.70 

.21 

.014 

.34 

81.5 

5.6 

7.2 

2.2 

.15 

3.5 

17 

10.3 

8.4 

.54 

.64 

.20 

.014 

.51 

81.6 

5.2 

6.2 

1.9 

.15 

5.0 

18 

10.0 

8.5 

.42 

.69 

.16 

.014 

.22 

85.0 

4.2 

6.9 

1.6 

.15 

2.2 

19 

9.8 

8.2 

.46 

.65 

.17 

.011 

.31 

83.7 

4.7 

6.6 

1.7 

.12 

3.2 

20 

9.0 

7.5 

.38 

.61 

.16 

.011 

.34 

83.3 

4.2 

6.8 

1.8 

.12 

3.8 

21 

9.5 

8.0 

.44 

.61 

.20 

.011 

.24 

84.2 

4.6 

6.4 

2.1 

.12 

2.5 

22 

10.5 

8.8 

.47 

.68 

.19 

.011 

.35 

83.8 

4.5 

6.5 

1.8 

.12 

3.3 

23 

9.4 

7.7 

.47 

.62 

.18 

.011 

.42 

81.9 

5.0 

6.6 

1.9 

.12 

4.5 

24 

8.8 

7.1 

.50 

.61 

.17 

.011 

.41 

80.7 

5.7 

6.9 

1.9 

.12 

4.7 

25 

9.1 

7.3 

.48 

.69 

.18 

.011 

.44 

80.2 

5.3 

7.6 

2.0 

.12 

4.8 

26 

9.4 

7.8 

.49 

.74 

.18 

.012 

.18 

83.0 

5.2 

7.9 

1.9 

.13 

1.9 

27 

9.9 

8.2 

.46 

.67 

.19 

.012 

.37 

82.8 

4.7 

6.8 

1.9 

.13 

3.7 

28 

9.5 

7.9 

44 

.68 

.19 

.012 

.28 

83.2 

4.6 

7.2 

2.0 

.13 

3.0 

29 

9.3 

7.5 

.49 

.73 

.19 

.012 

.38 

80.6 

5.3 

7.9 

2.0 

.13 

4.1 

30 

9.2 

7.5 

.47 

.65 

.21 

.012 

.36 

81.5 

5.1 

7.1 

2.3 

.13 

3.9 

May     1 

9.2 

7.5 

.50 

.62 

.18 

.012 

.39 

81.5 

5.4 

6.7 

2.0 

.13 

4.3 

2 

9.9 

8.3 

.48 

.55 

.16 

.012 

.40 

83.8 

4.9 

5.6 

1.6 

.13 

4.0 

3 

9.9 

8.1 

.52 

.61 

.17 

.010 

.49 

81.8 

5.3 

6.2 

1.7 

.10 

5.0 

Sick  Mar.  24-27. 
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COPPER   AND    THE    HEALTH    OF    MAN. 


Chart  VIII. — Distribution  of  nitrogen  in  urine — Continued. 
SUBJECT  No.  1— Continued. 
Control  Period— Continued. 


i 

s 

t 

g 

CI 

a 

Per  cent  of  total  nitrogen. 

>> 

i 

1 

0 

2 

'3 

2 

^^1 

-d 

Date  (1911). 

it 

¥ 

1 

3 

o 

pi 
g 

a 
a 

9  ^ 
2 

•3 

1 
.a 

a,  >» 

.3 -a 

33 

.3g 

-£3  3 
•3  a 

=3  2 

.2  . 

O  S) 

S  2 

3-^ 

li 

is 

PI  ^ 

o 

H 

t^ 

< 

o 

t3 

p^ 

p 

^ 

< 

O^ 

;j 

fl^ 

t^ 

Gm. 

Gms. 

Gms. 

Gm. 

Gm.. 

Gm. 

Gm. 

Gm. 

P.ct. 

P.ct. 

p.ct. 

p.ct. 

P.ct. 

P.ct. 

NTay     4 ft 

9.2 

7.5 

0.51 

0.56 

0.17 

0.010 

0.45 

81.5 

5.5 

6.1 

1.9 

0.10 

4.9 

5 

9.1 

7.4 

.49 

.65 

.17 

.010 

.38 

81.3 

5.4 

7.1 

1.9 

.10 

4.2 

6 

8.6 

7.0 

.47 

.71 

.16 

.010 

.25 

81.4 

5.5 

8.3 

1.9 

.10 

2.9 

7 

9.9 

8.3 

.38 

.70 

.19 

.010 

.32 

83.8 

3.8 

7.1 

1.9 

.10 

3.2 

8 

10.3 

8.5 

.48 

.69 

.19 

.010 

.43 

82.5 

4.7 

6.7 

1.8 

.10 

4.2 

9 

9.0 

7.9 

.48 

.71 

.19 

.010 

.31 

82.3 

5.0 

7.4 

2.0 

.10 

3.2 

10 

8.2 

6.6 

.49 

.62 

.18 

.011 

.30 

80.5 

6.0 

7.6 

2.2 

.13 

3.7 

11 

7.9 

6.2 

.54 

.71 

.18 

.011 

.26 

78.5 

6.8 

9.0 

2.3 

.13 

3.3 

12 

8.7 

7.1 

.52 

.69 

.20 

.011 

.18 

81.6 

6.0 

7.9 

2.3 

.13 

2.1 

13 

7.5 

6.0 

.54 

.66 

.16 

.011 

.13 

80.0 

7.2 

8:8 

2.1 

.13 

1.7 

14 

8.6 

7.1 

.44 

.68 

.17 

.011 

.20 

82.6 

5.1 

7.9 

2.0 

.13 

2.3 

15 

9.0 

7.3 

.50 

.68 

.18 

.011 

.33 

81.1 

5.6 

7.6 

2.0 

.13 

3.7 

16 

8.1 

6.4 

.50 

.64 

.15 

,011 

.40 

79.0 

6.2 

7.9 

1.9 

.13 

4.9 

Period  of  Copper  Sxjlphate. 


May   17 

10.0314 

9.7 

7.9 

0..52 

0.65 

«.n 

0.011 

0.45 

81.4 

5.4 

6.7 

1.8 

0.11 

4.6 

18 

.0314 

9.7 

7.9 

.57 

.64 

.14 

.011 

.44 

81.4 

5.9 

6.6 

1.4 

4.5 

19 

.0314 

9.8 

8.1 

.54 

.68 

,16 

.011 

.31 

82.6 

5.5 

6.9 

1.6 

3.2 

20 

.0314 

8.9 

7.5 

.33 

.58 

,14 

.011 

.34 

84.3 

3.7 

6.5 

1.6 

3.8 

21 

.0314 

8.9 

7.3 

.30 

,66 

.13 

.011 

.44 

82.0 

4.1 

7.4 

1.5 

4.9 

22 

11.2 

9.2 

.47 

.63 

.14 

.011 

.75 

82.2 

4.2 

5.6 

1.3 

6.7 

23 

10.9 

9.1 

.55 

.61 

.15 

.011 

.48 

83.5 

5.1 

5.6 

1.4 

4.4 

After  Period. 


May  24.. 

. 

11.3 

9.4 

0.57 

0.61 

0,15 

0.013 

0.56 

83.2 

5.0 

5.4 

1.3 

0.13 

5.0 

25 

9.5 

7.7 

.64 

.62 

.14 

.013 

.39 

81.1 

6.7 

6.5 

1.5 

.13 

4.1 

26 

8.7 

7.0 

.62 

.54 

.12 

,013 

.41 

80.5 

7.1 

6.2 

1.4 

.13 

4.7 

27 

8.7 

6.8 

.68 

.66 

.13 

.013 

.42 

78.2 

7.8 

7.6 

1.5 

.13 

4.8 

28 

9.0 

7.2 

.64 

.62 

.12 

,013 

.41 

80.0 

7.1 

6.9 

1.3 

.13 

4.6 

29 

• 

11.4 

9.6 

.62 

,57 

.18 

.013 

.42 

84.2 

5.4 

5.0 

1.6 

.13 

3.7 

30 

9.2 

7.5 

.58 

.65 

.15 

.013 

.31 

81.5 

6.3 

7.1 

1.6 

.13 

3,4 

Summary:  Averages  for  Periods. 


Mar.  1-14 

9.5 

8.0 

0.45 

0.66 

0.08 

0.011 

0.30 

84.2 

4.7 

7.0 

0.8 

0.12 

3.2 

Mar.  15-23 

0.0170    10.0 

8.4 

,55 

.72 

.15 

.014 

.17 

84.0 

5.5 

7  2 

1.5 

.14 

1.7 

Mar.28-Apr.l9 

9.6 

8.0 

,52 

.67 

.17 

.013 

.23 

83.3 

5.4 

7.0 

1.8 

.14 

2.4 

Apr.  20-Mav  2 . 
May  3-16..:... 

9.4 

7.8 

.47 

.65 

.18 

,012 

.29 

83.0 

5.0 

6.9 

1  9 

.13 

3.1 

1     8.9 

7.2 

.49 

.67 

.18 

,011 

.35 

80.9 

5.5 

7.5 

2.0 

.12 

3.9 

May  17-23 

1.0314     9.9 

8.1 

.48 

.64 

.15 

.011 

.52 

81.8 

4.9 

6.5 

1.5 

.11 

'     5.3 

May  24-30 

9.7 

7,9 

.62 

.61 

.14 

.013 

.42 

81.5 

6.4 

6.3 

1.4 

*.13 

4.3 

SUBJECT  No.  2  (M.  R.  B.). 
Fore  Period. 


Mar.    1 

10.1 

8.9 

0.37 

0.06 

0.009 

88.1 

3.7 

0.6     0 

08 

2. 

10.0 

8.6 

.39 

0.65 

.04 

.009 

0.31 

80.0 

3.9 

G.5 

.4 

08 

3.1 

3 

8.4 

7.1 

.28 

.57 

.04 

.009 

.40 

84.5 

3.3 

6.8 

.5 

08 

4.8 

4 

11.7 

10.1 

.49 

.79 

.07 

.009 

.24 

86.3 

4.2 

6.8 

.6 

08 

2.1 

5 

11.3 
12.0 

"i6'5" 

.46 
.50 

.68 
,64 

.06 
.05 

.009 
.009 

4.1 
4.2 

6.0 
5.3 

.5 
.4 

08 
OS 

6 

.30 

87.5 

2.5 

7 

10.6 

9.3 

.44 

.70 

.04 

.009 

,11 

87.7 

4.2 

6.6 

,4 

08 

1.0 

8 

.., 

8.2 

7.2 

.24 

.46 

.13 

.009 

,16 

87.8 

2.9 

5.6 

1.6 

08 

2.0 

9 

13.5 

11.5 

.57 

,91 

.06 

.009 

,45 

85.2 

4.2 

6.7 

.4 

08 

3.3 

10 

10.1 

8.8 

,35 

,62 

.04 

.009 

,28 

87.1 

3.5 

6.1 

.4 

08 

2.8 

11 

11.0 

9.5 

.45 

.70 

.05 

.009 

,29 

86.4 

4.1 

0.4 

,5 

08 

2.6 

■     12 

11.0 

9.4 

,48 

,71 

.06 

.009 

.34 

85.5 

4.4 

0.5 

.5 

08 

3.1 

13 

11.4 

9.7 

,59 

.68 

.09 

.009 

.33 

85.1 

5.2 

6.0 

.8 

08 

2.9 

14 

10.9 

9.3 

.46 

.70 

.20 

.009 

.23 

85.3 

4.2 

6.4 

1,8 

08 

2.1 

Five  days,  Cu  as  CuSO*  in  milk. 


TAYLOE  S   EXPERIMENTS. 
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Chaet  VIII. — Distribution  of  nitrogen  in  urijie — Continued. 


SUBJECT  No.  2-Continued. 
PzEiOD  OP  Copper  in  Peas,  Etc. 


i 

f 

1 

i 

£ 

-3 

13 

ii 

Per  cent  of  total  nitrogvn. 

Date  (1911). 

1 

C3 

o 

a   . 

•5 

•c  c 

a  . 

s 

'J 

1° 

a 

o 

i 

< 

_c 

II 

(In 

1 

1= 

if 

ill 

Gm. 

Gm. 

Gm^. 

Gm. 

Gm. 

Gm. 

Gm. 

Gm. 

P.ct. 

p.ct. 

p.ct. 

P.C 

P.ct. 

p.ct. 

Mar.   15 

0.0169 

11.3 

9.7 

0.47 

0.70 

0.13 

0.010 

0.29 

85.8 

4.2 

6.2 

1.2 

0.09 

2.6 

16 

.0169 

10.7 

9.3 

.40 

.64 

.18 

.010 

.17 

86.9 

3.7 

6.0 

1.7 

.09 

1.6 

17 

.0169 

11.3 

9.8 

.47 

.75 

.17 

.010 

.10 

86.7 

4.2 

6.6 

1.5 

.09 

0.9 

18 

.0169 

10.  S 

9.3 

.49 

.77 

.15 

.010 

.08 

86.1 

4.5 

7.1 

1.4 

.09 

0.7 

19 

.0169 

10.4 

8.S 

.46 

.72 

.16 

.010 

.35 

84.6 

4.4 

6.9 

1.5 

.09 

3.4 

20 

.0169 

11.3 

9.9 

.49 

.70 

.16 

.010 

.04 

87.6 

4.3 

6.2 

1.4 

.09 

0.4 

21 

.0169 

11.7 

10.3 

.41 

.68 

.19 

.010 

.11 

88.0 

3.5 

5.8 

1.6 

.09 

0.9 

22 

.0169 

11.8 

10.4 

.46 

.73 

.16 

.011 

.04 

88.1 

3.9 

6.2 

1.4 

.10 

0.4-. 

23 

.0169 

11.4 

10.0 

.47 

.71 

.17 

.011 

.04 

87.7 

4.1 

6.2 

1.5 

.10 

0.4 

24 

.0169 

11.4 

9.9 

.46 

.68 

.16 

.011 

.19 

86.8 

4.0 

6.0 

1.4 

.10 

1.7 

25 

.0169 

11.4 

9.8 

.46 

.75 

.20 

.011 

.18 

S6.0 

4.0 

6.6 

1.8 

.10 

1.6 

26 

.0169 

12.3 

11.0 

.48 

.75 

.18 

.011 

89.4 

3.9 

6.1 

1.5 

.10 

27 

.0169 

10.8 

9.1 

.49 

.68 

.22 

.011 

.30 

84.3 

4.5 

6.3 

2.0 

.10 

2.8 

28 

.0169 

11.7 

10.2 

.50 

.63 

.22 

.011 

.14 

87.2 

4.3 

.5.4 

1.9 

.10 

1.2 

29 

.0169 

11.2 

9.5 

.56 

.68 

.16 

.011 

.29 

84.8 

5.0 

6.1 

1.4 

.10 

2.6 

30 

.0169 

10.9 

9.4 

.53 

.70 

.20 

.011 

.06 

86.3 

4.9 

6.4 

1.8 

.10 

0.6 

31 

.0169 

10.9 

9.1 

.57 

.68 

.18 

.011 

.36 

83.5 

5.2 

6.2 

1.7 

.10 

3.3 

Apr.     1 

.0169 

10.9 

9.3 

.50 

.75 

.19 

.011 

.15     85.3 

4.6 

6.9 

1.7 

.10 

1.4 

2 

.0169 

9.6 

7.8 

.48 

.74 

.18 

.011 

.39  i  81.3 

5.0 

7.7 

1.9 

.10 

4.1 

3 

.0169 

6.6 

5.6 

.31 

.45 

.10 

.011 

.13 

84.8 

4.7 

6.8 

1.5 

.10 

2.0 

4 

.0169 

17.2 

14.7 

.85 

.96 

.29 

.011 

.39 

85.5 

4.9 

,5.6 

1.7 

.10 

2.3 

5 

.0164 

10.4 

8.9 

.47 

.70 

.16 

.012 

.16 

8.5.6 

4.5 

6.7 

1.5 

.12 

1.5 

6 

.0164 

10.6 

8.9 

.50 

.75 

.20 

.012 

.24  i  84.0 

4.7 

7.1 

1.9 

.12 

2.3 

7 

.0164 

10.0 

8.4 

.51 

.69 

.012 

'  84.0 

,5.1 

6.9 

.12 

8 

.OIW 

10.5 

8.8 

.59 

.72 

.16 

.012 

.22 

83.8 

.5.6 

6.9 

1.5 

.12 

2.1 

9 

.0164 

7.7 

6.3 

.37 

.55 

.14 

.012 

.33 

81.8 

4.8 

7.1 

1.8 

.12 

4.3 

10 

.OIW 

7.4 

6.2 

.38 

.52 

.12 

.012 

.17 

83.8 

c.l 

7.0 

1.6 

.12 

2.3 

11 

.0164 

12.2 

10.2 

.71 

.90 

.19 

.012 

.19 

83.6 

,5.8 

7.4 

1.6 

.10 

1.6 

12 

.0164 

10.3 

8.C 

.58 

.65 

.16 

.010 

.30  ;  8.3.5 

.5.6 

6.3 

1.6 

.10 

2.9 

13 

.0164 

8.8 

7.4 

.38 

.64 

.15 

.010 

.22  1  84.1 

4.3 

7.3 

1.7 

.10 

2.5 

14 

.0164 

9.7 

8.2 

.42 

.73 

.15 

.010 

.19     84.6 

4.3 

7.5 

1.6 

.10 

2.0 

15 

.0164 

10.9 

9.4 

.44 

.71 

.17 

.010 

.17 

86.2 

4.0 

6.5 

1.6 

.10 

1.6 

16 

.0164 

10.7 

9.1 

.48 

.73 

.15 

.010 

.23 

85.1 

4.5 

6.8 

1.4 

.10 

2.2 

17 

.OIW 

11.1 

9.4 

.46 

.68 

.19 

.010 

.36 

84.7 

4.1 

6.1 

1.7 

.10 

3.2 

18 

.0164 

11.1 

9.4 

.48 

.67 

.13 

.010 

.41 

84.7 

4.3 

6.0 

1.2 

.10 

3.7 

19 

.0125 

12.0 

10.2 

.47 

.70 

.18 

.012 

.44 

85.0 

3.9 

.5.8 

1.5 

.11 

3.7 

20 

.0125 

11.1 

9.4 

.54 

.65 

.18 

.012 

.32 

84.7 

4.9 

5.9 

1.6 

.11 

2.9 

21 

.0125 

11.4 

9.7 

.46 

.65 

.18 

.012 

.40 

85.1 

4.0 

.5.7 

1.6 

.11 

3.5 

22 

.0125 

10.2 

8.6 

.46 

.72 

.18 

.012 

.23 

84.3 

4.5 

7.1 

1.8 

.11 

2.3 

23 

.0125 

10.7 

9.0 

.48 

.65 

.16 

.012 

.40 

84.1 

4.5 

6.1 

1.5 

.  11 

3.7 

24 

.012.5 

10.9 

9.1 

.62 

.65 

.17 

.012 

..^5 

8:^.5 

5.7 

6.0 

1.6 

.11 

3.2 

25 

.012.5 

11.7 

9.9 

.50 

.73 

.21 

.012 

.35 

84.6 

4.3 

6.2 

1.8 

.11 

3.0 

26 

.0125 

10.3 

8.6 

.48 

.74 

.20 

.012 

.27 

8.3.5 

4.7 

7.2 

1.9 

.11 

2.6 

27 

.0125 

11.2 

9.5 

.53 

.a5 

.19 

.012 

.32 

84.8 

4.7 

.5.8 

1.7 

.11 

2.9 

28 

.0125 

11.0 

9.3 

.,54 

.69 

.19 

.012 

.27 

84.6 

4.9 

6.3 

1.7 

.11 

2.5 

29 

.0125 

9.6 

7.9 

.56 

.72 

.16 

.012 

.25 

82.3 

5.8 

7.5 

1.7 

.11 

2.6 

30 

.012.5 

11.9 

9.9 

.57 

.6,5 

.19 

.012 

.58 

8,3.2 

4.8 

5.5 

1.6 

.11 

4.9 

May     1 

.012.5 

10.5 

8.7 

.53 

.62 

.17 

.012 

.47 

82.8 

.5.1 

.5.9 

1.6 

.11 

4.5 

•    2 

.0125 
.01% 

3 

11.1 

9.3 

.S3 

.63 

.15 

.010 

.48 

83.8 

4.8 

.5.7 

1.4 

.09 

4.3 

4 

.0196 

10.6 

9.0 

.50 

..57 

.13 

.010 

.39 

84.9 

4.7 

5.4 

1.2 

.09 

3.7 

5 

.0196 

10.5 

8.9 

.43 

.70 

.17 

.010 

.29 

84.8 

4.1 

6.7 

1.6 

.09 

2.8 

6 

.0196 

11.5 

9.8 

.46 

.76 

.18 

.010 

.29 

8,5.2 

4.0 

6.6 

1.6 

.09 

2.5 

7 

.0196 

12.3 

10.5 

.60 

.70 

.16 

.010 

.33 

85.4 

4.9 

5.7 

1.3 

.09 

2.7 

8 

.0196 

12.1 

10.2 

..58 

.70 

.17 

.010 

.44 

84.3 

4.8 

,5.8 

1.4 

.09 

3.6 

9 

.0196 

11.2 

9.5 

.54 

.68 

.15 

.010 

.32 

84.8 

4.8 

6.1 

1.3 

.09 

2.9 

10 

.0196 

10.7 

9.0 

.48 

.61 

.17 

.011 

.43 

84.1 

4.5 

,5.7 

1.6 

.10 

4.0 

11 

.0196 

10.9 

9.1 

.56 

.74 

.17 

.011 

.32 

83.5 

5.1 

6.8 

1.6 

.10 

2.9 

12 

.0196 

10.8 

9.1 

.52 

.71 

.18 

.011 

.28 

84.3 

4.8 

6.6 

1.7 

.10 

2.6 

13 

.0196 

10.6 

8.8 

.58 

.73 

.17 

;  .011 

.31 

83.0 

5.5 

6.9 

1.6 

.10 

2.9 

14 

.0196 

11.6 

9.9 

..53 

.68 

.17 

.011 

..31  i  85.3 

4.6 

,5.9 

1.5 

.10 

2.7 

15 

.0196 

10.8 

9.0 

.60 

.73 

.17 

t  .011 

.29 

83.3 

.5.6 

j    6.8 

1.6 

.10 

2.7 

16 

.0196 

12.0 

10.3 

.60 

.68 

.17 

.011 

.24 

85.8 

5.0 

5.7 

1.4 

.10 

2.0 

1 

62717* 
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COPPER  AND   THE   HEALTH    OF   MAN. 


Chart  VIII. — Distribution  of  nitrogen  in  urine — Continued. 

SUBJECT  No.  ^---Continued. 

After  Period. 


> 
a 

?^ 

i 

1 

3 

i 

o  & 

a 

Per  cent  of  total  nitrogen. 

Date  (1911). 

If 

3 

o 

Eh 

'S 

1 

a 

< 

r 

1 

•it 

1 

1 

"S  a 

62 
1-5 

.2d 

•II 

Uric  acid  ni- 
trogen. 

Purine   ni- 
trogen. 

aal 

Gm. 

Gms. 

Gms. 

Gm. 

Gm. 

Gm. 

Gm. 

Gm. 

P.ct. 

P.ct. 

p.  ct. 

P.ct.  P 

ct. 

p.ct. 

May   17 

10.1 

8.5 

0.50 

0.63 

0.15 

0.009 

0.31 

84.2 

5.0 

6.2 

1.5     0 

08 

3.1 

18 

11.6 

9.8 

.53 

.66 

.16 

.009 

.44 

84.  5 

4.6 

5.7 

1.4 

08 

3.8 

19 

9.4 

7.8 

.43 

.65 

.20 

.009 

.31 

83.0 

4.6 

6.9 

2.1 

08 

3.3 

20 

10.6 

8.8 

.59 

.72 

.17 

.009 

.31 

83.0 

5.6 

6.8 

1.6 

08 

2.9 

21 

11.2 

9.4 

.52 

.68 

.18 

.009 

.41 

83.9 

4.6 

6.1 

1.6 

08 

3.7 

22 

11.4 

9.4 

.55 

.64 

.18 

.009 

.62 

82.5 

4.8 

5.6 

1.6 

08 

5.4 

23 

11.3 

9.6 

.54 

.66 

.17 

.009 

.32 

85.0 

4.8 

5.8 

1.5 

08 

2.8 

24 

11.0 

9.0 

.58 

.64 

.15 

.011 

.62 

81.8 

5.3 

5.8 

1.4 

10 

5.6 

25 

11.6 

10.0 

.54 

.66 

.18 

.011 

.21 

86.2 

4.7 

5.7 

1.6 

10 

1.8 

26 

10.9 

9.1 

.51 

.60 

.16 

.011 

.52 

83.5 

4.7 

5.5 

1.5 

10 

4.8 

27 

10.5 

8.9 

.64 

.67 

.12 

.011 

.16 

84.8 

6.1 

6.4 

1.1 

10 

1.5 

28 

12.0 

10.2 

.48 

.65 

.15 

.011 

.51 

85.0 

4.0 

5.4 

1.3 

10 

4.3 

29 

12.1 

10.3 

.62 

.55 

.18 

.011 

.44 

85.1 

5.1 

4.5 

1.5 

10 

3.6 

30 

10.6 

8.8 

.54 

.68 

.17 

.011 

.40 

83.0 

5.1 

6.4 

1.6 

10 

3.8 

Summary:  Averages  for  Periods. 


Mar.  1-14 

Mar.  15-Apr.4. 

Apr.  5-18 

Apr.  19-May2. 

May  3-16 

May  17-30. . . . 


0.0169 
.0164 
.0125 
.0196 


10.7 
11.2 
10.1 
11.0 
11.2 
11.0 


9.2 
9.7 
8.5 
9.2 
9.5 
9.3 


0.43 
.49 
.48 
.52 
.54 
.54 


0.68 
71 


65 


0.07 
.18 
.16 
.18 
.17 
.17 


0.009 
Oil 
Oil 
012 
Oil 
010 


0.31 
.11 
.26 
.41 
.29 
.33 


86.0 
86.6 
84.2 
83.6 
84.8 
84.6 


4.0 
4.4 

4.8 
4.7 
4.8 
4.9 


6.4 
6.3 
6.8 
6.2 
6.2 
5.9 


0.7 
1.6 
1.6 
1.6 
1.5 
1.6 


0.08 
.10 
.11 
.11 
.10 


SUBJECT  No.  3  (O.  H.  C). 
Fore  Period. 


Mar.     1. 

2. 


9.1 
9.3 


9.3 
10.3 


10.0 
9.2 
9.9 
9.7 
9.8 

10.2 
8.7 

10.3 
9.7 


10.5 
11.5 
12.9 
10.9 
10.2 
10.7 
10.1 


0.34 
.19 
.39 
.41 
.51 
.28 
.43 
.50 
.30 
.41 
.70 
.50 
.30 
.39 
.46 
.38 
.44 
.42 
.53 
.37 
.46 
.64 
.67 
.43 
.45 
.56 
.54 


0.65 
.73 
.60 
.66 
.73 
.70 
.71 
.73 
.68 
.73 
.79 
.75 
.70 
.74 
.65 
.86 
.78 
.74 
.67 
.99 
.85 
.78 
.65 


0.05 
.05 
.04 
.13 
.07 


0.011 
.011 
.011 
.011 
.011 
.011 
.011 
.014 
.014 
.014 
.014 
.014 
.014 
.014 
.012 
.012 
.012 
.012 
.012 
.012 
.012 
.013 
.013 
.013 
.013 
.013 
.013 


0.30 
.13 
.25 


89.2 
88.6 
88.1 
87.1 


87.7 
88.0 
86.7 
88.3 
87.7 
82.9 
86.1 
86.6 
87.5 
85.7 
85.3 
88.8 
87.4 
84.6 
86.9 
86.1 
87.1 
87.2 
88.6 
88.7 
87.7 


3.3 
1.8 
3.6 
3.8 
5.3 
2.6 
3.7 
4.4 
2.7 
3.6 
6.3 
4.4 
2.7 
3.5 
3.9 
3.7 
3.8 
3.8 
5.1 
3.7 
3.8 
4.9 
4.5 
3.5 
3.9 
4.6 
4.6 


6.2 
6.7 
5.6 
6.8 
6.9 
6.0 
6.3 
6.6 
6.0 
6.6 
6.9 
6.7 
6.3 
6.2 
6.4 
7.4 
7.0 
7.1 
6.8 
8.1 
6.4 
5.3 
5.3 
6.0 
6.6 
6.1 


0.5 

.5 
.4 
1.2 

.7 

.4 
.5 
.6 
.7 
.6 
.9 
1.3 
1.3 
1.6 
1.3 
1.2 
1.4 
1.5 
1.6 
1.8 
1.2 
1.5 
1.7 
1.3 
1.5 


0.10 

.10 

2.9 

.10 

1.2 

.10 

2.3 

.10 

.10 

.10 

1.7 

.13 

2.0 

.13 

1.8 

.13 

2.0 

.13 

3:4 

.13 

2.0 

.13 

3.0 

.13 

1.3 

.11 

■    2.8 

.11 

2.9 

.11 

.11 

0.5 

.11 

1.6 

.11 

1.0 

.11 

3.3 

.10 

.10 

1.8 

.10 

1.1 

.10 

.10 

.10 

1.4 

TAYLOR  S   EXPERIMENTS. 
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Chart  VIII. — Distribution  of  nitrogen  in  urine — Continued. 

SUBJECT  No.  3— Continued. 

Period  of  Copper  in  Peas,  Etc. 


After  Period. 


Mav   17 

11.4 

9.5 

0.64 

0.69     0 

18 

0.012 

0.38 

83.3 

5.6 

6.1 

1.6 

0.11 

3.3 

18... 

10.9 

9.0 

.56 

.71 

18 

.012 

.44 

82.6 

5.1 

6.5 

1.7 

4.0 

19... 

10.8 

9.1 

.41 

.73 

18 

.012 

.37 

84.3 

3.8 

6.8 

1.7 

3.4 

20... 

10.3 

8.7 

.46 

.72 

15 

.012 

.26 

84.5 

4.5 

7.0 

1.5 

2.5 

21... 

10.7 

8.9 

.57 

.75 

17 

.012 

.30 

S3.  2 

5.3 

7.0 

1.6 

2.S 

22... 

.. 

10.1 

8.4 

.48 

.65 

16 

.012 

.40 

83.2 

4.8 

6.4 

1.6 

4-0 

23... 

12.4 
12.1 

10.7 
10.2 

■.u 

.71 
.65 

19 
16 

.012 
.012 

.35 
.52 

86.3 
84.3 

3.6 
4.6 

5.7 
5.4 

1.5 
1.3 

2.8 

24... 

4.3 

25... 

10.5 

8,8 

.50 

.67    .. 

.012 

83.8 

4.8 

6.4 

26... 

11.1 

9.4 

.49 

.65 

18 

.012 

.37 

84.7 

4.4 

5.9 

1.6 

3.3 

27... 

10.7 

9  0 

.58 

.69 

10 

.012 

.32 

84.1 

5.4 

6.5 

.9 

3.0 

28... 

11.1 

9.8 

.62 

.66 

1? 

.012 

88.3 

5.6 

6.0 

1.1 

29     . 

11.5 
11.6 

9.7 
9.8 

.64 

.47 

.60 
.75 

17 

16 

.012 
.012 

.38 
.41 

84.3 
84.5 

5.6 
4.1 

5.2 
6.5 

1.5 
1.4 

■ 

3.3 

30... 

3.5 
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COPPEB  AND   THE   HEALTH    OF    MAIT. 


Chart  VIII. — Distribution  of  nitrogen  in  urine — Continued. 

SUBJECT  No.  3— Continued. 

Summary:  Averages  for  Periods. 


% 

1 

S 

s 

<»   . 

•3 

Per  cent  of  total  nitrogen. 

>> 

§ 

fl 

0 

2 

O  ^ 

V^ 

Date  (1911). 

TS  So 

I' 

■a 

1 
1 

O 

2  0 

r 

'a 

1 
.2 

■al 

2 

o  So 

a-3 

1° 

^  a 

03  So 

If 

6 

^ 

P 

< 

6 

0 

Ph 

p 

t> 

<*J 

o 

P 

PL, 

t) 

Gm. 

Gms. 

Gms. 

Gm. 

Gm. 

Gm. 

Gm. 

Gm. 

P.c<. 

P.c/!. 

P.ct. 

P.ci. 

P.cL 

P.c<. 

Mar.  1-14 

10.9 

9.6 

0.40 

0.71 

0.08 

0.013 

0.10 

88.1 

3.7 

6.5 

0.7 

0.12 

0.9 

Mar.  15-27.... 

11.8 
10.9 

10.2 
9.3 

.49 
.44 

.76 
.70 

.17 
.16 

.013 
.013 

.17 
.29 

86.4 
85.3 

4.2 
4.0 

6.4 
6.4 

1.4 
1.5 

.11 
.12 

1.4 

Mar.28-Apr.ll. 

0.0167 

2.7 

Apr.l2-May  2. 

.0137 

10.9 

9.2 

.45 

.69 

.17 

.015 

.37 

84.4 

4.1 

6.3 

1.6 

.14 

3.4 

May  3-16 

.0196 

10.9 

9.2 

.48 

.71 

.16 

.011 

.34 

84.4 

4.4 

6.5 

1.5 

.10 

3.1 

May  17-30 

11.1 

9.4 

.53 

.69 

.15 

.012 

.32 

84.7 

4.8 

6.2 

1.4 

.11 

2  9 

SUBJECT   No.   4  (E.   S.   F.). 
Control  Period. 


Mar.     1 

9.3 
10.6 
10.2 

8.3 
9.2 

8.8 

0.28 
.41 
.38 

0.64 
.71 

.0.09 
".'64' 

0.015 
.015 
.015 

"6."  25' 

89.2 
86.8 
86.3 

3.0 
3.9 
3.7 

6.0 
7.0 

1.0 
....„ 

0.14 
.14 
.14 

2 

3 

"2.5 

4 

11.4 

10.0 

.33 

.66 

.05 

.015 

.34 

87.7 

2.9 

5.8 

.4 

.14 

3.0 

5 

11.1 
11.0 

■■g.'s' 

.44 

.48 

.68 
.69 

■■.'64' 

.015 
.015 

4.0 
4.4 

6.1 
6.3 

"'.'4' 

.14 
.14 

6 

".'27 

■86.'4' 

'"i's 

7 

10.7 
9.5 
11.5 
10.2 

9.2 

8.2 
9.9 
8.9 

.55 
.43 

.46 
.38 

.68 
.65 
.78 
.66 

.08 
.07 
.05 
.04 

.015 
.013 
.013 
.013 

.17 
.14 
.30 
.21 

86.0 
86.3 
86.1 
87.3 

5.1 
4.5 
4.0 
3.7 

6.4 
6.8 
6.8 
6.5 

.7 
.7 
.4 
.4 

.14 
.13 
.13 
.13 

1.6 

8 

1.5 

9 

2.6 

10 

2.1 

11 

9.3 

7.9 

.43 

.67 

.04 

.013 

.25 

85.0 

4.6 

7.2 

.4 

.13 

2.7 

12 

10.4 

8.9 

.46 

.64 

.06 

.013 

.33 

85.6 

4.4 

6.2 

.6 

.13 

3.2 

13 

10.9 

9.2 

.48 

.74 

.11 

.013 

.36 

84.4 

4.4 

6.8 

1.0 

.13 

3.3 

14 

11.1 
10.1 

9.7 

8.4 

.52 
.55 

.72 

.68 

.26 
.20 

.013 
.010 
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TAYLOR  S  EXPERIMENTS. 


165 


Chart  "\T"II. — Distribution  of  nitrogen  in  urine — Continued. 


SUBJECT  No.  4— Continued. 
Control  Period— Continued. 
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Chart  VIII. — Distribution  of  nitrogen  in  urine — Continued. 

SUBJECT  No.  5    (C.  P.  K.). 
Fore  Period. 
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81,8 

6.7 

7.0 

.13 

3 

.0169 

8.9 

7.5 

,40 

,57 

'".'ie" 

,014 

","26' 

84.3 

4.5 

6.4 

'"i.'s" 

.13 

■2."9 

4 

.0169 

12.5 

10.6 

,64 

,73 

,22 

,014 

,29 

84,8 

5.1 

5.8 

1,8 

.13 

2.3 

5 

.0217 

13.6 

11.1 

,81 

,83 

,24 

,015 

,60 

81,6 

6.0 

6.1 

1.8 

,14 

4,4 

6 

.0217 

10.1 

7.8 

,65 

.81 

,22 

,015 

.60 

77.2 

6.4 

8.0 

2.2 

,14 

5.9 

7 

.0217 

8.0 

6.6 

.37 

.50 

,16 

,015 

.35 

82,5 

4.6 

6.3 

2.0 

.14 

4.4 

8 

.0217 

8.6 

7.0 

.51 

.73 

.015 

81.4 

5.9 

8.5 

.14 

9 

.0217 

11.0 

9.0 

,80 

.64 

",'i8' 

,015 

"."36' 

81,8 

7,3 

5,8 

i.e' 

.14 

""3."3 

10 

.0217 

9.8 

8.1 

.52 

.69 

,18 

,015 

.29 

82.7 

5,3 

7,0 

1.8 

.14 

3.0 

11 

.0217 

12.5 

10.3 

.58 

,86 

,24 

.015 

,51 

82.4 

4.6 

6,9 

1.9 

,14 

4,1 

12 

.0217 

12.0 

10.2 

.62 

,68 

.20 

,01a 

.29 

85.0 

5.2 

5,7 

1.7 

,11 

2.4 

13 

.0217 

10.9 

9.0 

.68 

.68 

.26 

.013 

.27 

82.6 

6.2 

6.2 

2.4 

.11 

2.5 

14 

.0217 

10.5 

8.8 

.52 

.78 

,19 

,013 

.20 

83.8 

5.0 

7,4 

1.8 

.11 

1.9 

15 

.0217 

9.1 

7.2 

.56 

.70 

,17 

.013 

.46 

79.1 

6.2 

7,7 

1.9 

.11 

5.1 

16 

.0217 

11.6 

9.5 

,64 

.77 

,21 

,013 

.47 

81.9 

5,5 

6,6 

1.8 

.11 

4.1 

17 

,0217 

11.7 

9.5 

.67 

.75 

.19 

,013 

.58 

81.2 

5.7 

6.4 

1.6 

.11 

5.0 

18 

.0217 

14.9 

12.2 

.80 

.97 

.27 

,013 

.65 

81.9 

5.4 

6.5 

1.8 

.11 

4.4 

19 

.0217 

12.0 

9.9 

.62 

.74 

,22 

.020 

.50 

82.5 

5.2 

6.2 

1.8 

.17 

4.2 

20 

0) 

12.0 

9.7 

.67 

.85 

.21 

.020 

.55 

80.8 

5.6 

7.1 

1.8 

.17 

4.6 

26 

.0251 

11.2 

9.1 

.55 

,68 

.18 

.012 

.68 

81.2 

4.9 

6.1 

1.6 

.11 

6.1 

27 

.0251 

8.5 

7,1 

.37 

.45 

.15 

,012 

.42 

83,5 

4.4 

5.3 

1.8 

.11 

4.9 

28 

.0251 

10.6 

8.9 

.44 

.65 

.20 

,012 

.40 

84.0 

4.2 

6,1 

1.9 

.11 

3.8 

29 

.0251 

11,1 

9.2 

,56 

.74 

.24 

,012 

.35 

82.9 

5.0 

6,7 

2.2 

.11 

3.2 

30 

.0251 

13.9 

11.4 

,73 

.79 

.27 

.012 

.70 

82.0 

5.3 

5.7 

119 

.11 

5.0 

May     1....... 

.0251 

10.3 

8.4 

,52 

.62 

.21 

.012 

.54 

81.6 

5.1 

6.0 

2.0 

.11 

5,2 

2 

.0251 

11.6 

9.7 

.60 

,57 

.22 

.012 

.50 

83.6 

5.2 

4.9 

1.9 

.11 

4,3 

3 

.0321 

10.7 

8.7 

.59 

.62 

.20 

.009 

.58 

81.3 

5.5 

5.8 

1.9 

.09 

5.4 

4 

,0321 

10.9 

9.0 

.54 

.63 

.21 

.009 

.51 

82.6 

5.0 

5.8 

1.9 

.09 

4.7 

5 

,0321 

10,1 

8.3 

,49 

,68 

,20 

.009 

.42 

82.2 

4.9 

6.7 

2.0 

.09 

4.2 

6 

,0321 

10.4 

8,7 

,58 

,78 

.19 

.009 

.14 

83.6 

5,6 

7.5 

1,8 

.09 

1,4 

7 

.0321 

8.0 

6,5 

,49 

,57 

.16 

.009 

,27 

81.3 

6.1 

7.1 

2.0 

.09 

3.4 

No  Cu  on  Apr.  20;  sick  Apr,  21-25. 


TAYLOR  S  EXPERIMENTS. 

Chart  YIII. — Distribution  of  nitrogen  in  urine — Continued. 

SUBJECT  No.  5— Continued. 

Peeiod  oi-  CoppEK  IN  Peas,  Etc.— Continued, 
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2 
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*c 
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Ji 
1 

•s 

li 
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It 
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Per  cent  of  total  nitrogen. 

Date  (1911). 

2 

03 

a  d 

if 

§    . 
II 

032 

2^ 

'S 

■c  d 

it 

c- 

p 

< 

o 

p 

P4 

^ 

^ 

< 

o 

p 

^1 

t^ 

Gm. 

r?m.v. 

Gms. 

Gm. 

Gms. 

Gm. 

Gm. 

Gm. 

P.ct. 

p.ct. 

P.ct. 

p.ct. 

p.ct. 

P.ct. 

May     8 

0. 0321 

11.8 

9.4 

0.78 

0.87 

0.16 

0.009 

0.58 

79.7 

6.6 

7.4 

1.4 

0.09 

4.9 

-      9 

.0321 

10.fi 

8.8 

.62 

.67 

.20 

.009 

.30 

83.0 

5.9 

6.3 

1.9 

.09 

2.8 

10 

.0321 

9.5 

7.8 

.52 

.65 

.19 

.010 

.33 

82.1 

5.5 

6.8 

2.0 

.10 

3.5 

11 

.0321 

6.0 

5.1 

.23 

.42 

.17 

.010 

.07 

85.0 

3.8 

7.0 

2.8 

.10 

1,2 

12 

.0321 

9.4 

7.9 

.38 

.66 

.11 

.010 

.34 

84.1 

4.0 

7.0 

1.2 

.10 

3.6 

13 

.0321 

15.2 

12.4 

.80 

1.08 

.31 

.010 

.60 

81.6 

5.3 

7.1 

2.0 

.10 

4.0 

14 

.0321 

10.8 

9.0 

.57 

.73 

.20 

.010 

.29 

83.3 

5.3 

6.8 

1.9 

.10 

2.7 

15 

.0321 

10.4 

8.3 

.72 

.72 

.18 

.010 

.47 

79.8 

6.9 

6.9 

1.7 

.10 

4.6 

16 

.0321 

10.2 

8.1 

.56 

■" 

.18 

.010 

.67 

79.4 

5.5 

6.7 

1.8 

.10 

6.6 

After  Period. 


1 

May   17 i 

5.3 

4.3 

0.21 

0.31 

0.09   0.012 

0.38 

81.1 

4.0 

5.9 

1.7 

0,12 

7,2 

•    18 

13.6 

10.4 

.95 

1.00 

.30 

.012 

.94 

76.5 

7.0 

7.4 

2.2 

.12 

6,9 

19 

9.0 

7.1 

.5;^ 

.73 

,19 

.012 

.44 

78.9 

5.9 

8.1 

2.1 

,12 

4.9 

20 

9.8 

7.9 

.58 

.72 

.17 

.012 

.42 

80.6 

5.9 

7.4 

1.7 

,12 

4.3 

21 

10.5 

8.6 

.62 

.67 

.20 

.012 

.40 

81.9 

5.9 

6.4 

1.9 

,12 

3.8 

22 

9.9 

7.9 

.60 

.64 

.20 

.012 

.55 

79.8 

6.1 

6.5 

2.0 

.12 

5,6 

23 

10.3 

8.4 

.57 

.66 

.20 

.012 

.46 

81.6 

5.5 

6.4 

1.9 

,12 

4,5 

24 

10.1 

8.1 

.68 

.63 

.18 

.014 

.50 

80.2 

6.7 

6.2 

1.8 

,13 

5,0 

25 

9.8 

7.8 

.58 

.64 

.19 

.014 

.58 

79.6 

5.9 

6.5 

1.9 

.13 

5.9 

26 

10.0 

7.9 

.57 

.63 

.20 

.014 

.69 

79.0 

5.7 

6.3' 

2.0 

.13 

6.9 

27 

8.9 

6.9 

.64 

.68 

.15 

.014 

.52  1  77.5 

7.2 

7.6 

1.7 

,13 

5,8 

28 

10.0 

8.0 

.61 

.65 

.14 

.014 

.59 

80.0 

6.1 

6.5 

1.4 

,13 

5.9 

29 

11.8 

9.8 

.73 

.60 

.19 

.014 

.47 

83.0 

6.2 

5.1 

1.6 

,13 

4.0 

30 

12.1 

10.1 

.65 

.71 

.20 

.014 

.43 

83.5 

5.4 

5.9 

1.7 

,13 

3.6 

Summary:  Averages  foe  Periods, 


Mar    1-14 

11.1 
11.4 
11,1 
11,0 
10.3 
10.1 

9.6 
9.6 
9,1 
9,1 
8,4 
8.1 

0.47 
.60 
.63 
.54 
.56 
,61 

0,73 
.76 
.75 
.64 
.70 
,66 

0.06 
.18 
.21 
.21 
,19 
,19 

0.012 
.014 
.015 
.012 
.010 
,013 

0.23 
.25 
.39 
.50 
.44 
.53 

86.5 
84.2 
82.0 
82.7 
81.6 
80.2 

4.2 
5.3 
5.7 
4.9 
5.4 
6.0 

6.6 
6.7 
6.8 
5.8 
6.8 
6.5 

0.5 
1.6 
1.9 
1.9 
1.8 
1.9 

0.11 
.12 
.14 
.11 
.10 
.13 

2.1 

Mar.l5-Apr.4 
Apr.  5-20.... 
Apr.26-May2 

May  3-16 

May  17-30.... 

0.0169 
.0217 
.0251 
,0321 

2.2 
3.5 
4.6 
4.3 
5.3 

SUBJECT  No.  6  (W.  C.  T.). 
Fore  Period. 


Mar. 


10.1 
8.2 
10.0 
10.0 
9.8 
10.2 
10.0 
9.4 
9.4 
8.9 
9.3 
10.1 
12.3 


9.0 
7.0 

8.7 
8.7 


8.6 
8.5 
7.8 
8.0 
7.5 
7.5 
8.4 
10.6 


0.42 
.35 
.42 
.43 
.44 
.48 
.  55 
.41 
.34 
.34 
.56 
.57 


0.51 
.80 
.66 
.70 
.64 
.61 
.66 
.65 
.68 
.68 
.65 
.73 


0.06 


.07 
.11 


0.013 
.013 
.013 
.013 
.013 
.013 
.013 
.012 
.012 
.012 
.012 
.012 
.012 


0.03 
.11 


40 


89.1 
8.5.4 
87.0 
87.0 


84.3 
85.0 
83.0 
85.1 
84.3 
80.7 
83.2 
86.2 


4.2 
4.3 
4.2 
4.3 
4.5 
4.7 
5.5 
4.4 
3.6 
3.8 
6.0 
5.6 
2.9 


6.2 
8.0 
6.6 
7.1 
6.3 
6.1 
7.0 
6.9 
7.6 
7.3 
6.4 
5.9 


0.6 
".'4' 


0.13 
.13 
.13 
.13 
.13 
.13 
.13 
.12 
.12 
.12 
.12 
.12  I 
.12 


Period  of  Copper  in  Peas,  Etc. 


Mar.  22 » 
23. 
24. 
25., 


0.0167 

12.5 

10.4 

0.77 

0.75 

0.21 

0.014 

0.36 

83,2 

6.2 

6.0 

1.7 

0.13 

.0167 

11.9 

9.7 

.n 

,68 

,19 

.014 

.61 

81.5 

6.0 

5.7 

1.6 

,13 

.0167 

9.8 

8.3 

,51 

.67 

,18 

.014 

.13 

84.7 

5.2 

6.8 

1.8 

.13 

.0167 

9.7 

8.0 

.70 

,67 

,19 

.014 

.13 

82.5 

7.2 

6.9 

2.0 

.13 

»  Sick,  Mar.  14-21. 
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COPPEE  AKD   THE   HEALTH   OF   MAN. 


Chart  VIII. — Distribution  of  nitrogen  in  urine — Continued. 

SUBJECT  No.  6— Continued. 

Period  of  Cowee  in  Peas,  Etc.— Continued. 


Date  (1911). 


<D  S 


Pi 


Per  cent  of  total  nitrogen. 


a^ 


S£ 


Mar.  26. 
27. 
28. 
29. 
30. 
31. 
Apr.     1. 

2. 

3. 

4. 

6. 


May 


Gm. 
.0167 
.0167 
.0167 
.0167 
.0167 
.0167 
.0167 
.0167 
.0167 
.0167 
.0164 
.0164 
.0164 
.0164 
.0164 
.0164 
.0164 
.0164 
.0164 
.0164 
.0164 
.0164 
.0164 
.0164 
.0125 
.0125 
.0125 
.0125 
.0125 
.0125 
.0125 
.0125 
.0125 
.0125 
.0125 
.0125 
.0125 
.0125 
.0196 
.0196 
.0196 
.0196 
.0196 
.0196 
.0196 
.0196 
.0196 
.0196 
.0196 
.0196 
.0196 
.0196 


Gms. 

10.1 

11.5 

11.7 

10.8 

10.6 

9.5 

9.0 

8.8 

10.2 

9.4 

8.4 

9.4 

8.5 

11.6 

9.8 

9.6 

9.1 

9.2 

9.6 

9.9 

10.6 

11.6 

11.5 

11.5 

10.4 

10.6 

9.9 

10.6 

11.1 

11.2 

10.2 

9.6 

10.1 

9.6 

9.7 

10.3 

10.8 

11.8 

10.5 

10.5 

9.6 

9.5 

10.0 

11.4 

10.8 

9.2 

8.2 

10.0 

10.0 

11.1 

11.2 

11.4 


Gms. 
8.6 
9.8 

10.0 
9.0 
9.1 
7.7 
7.4 
7.2 
8.4 
7.5 
6.8 
7.6 
6.7 
9.6 
8.1 
7.7 
7.4 
7.4 
7.9 
8.2 
8.9 
9.7 


8.5 
8.7 
8.0 
8.7 
9.4 
9.1 
8.2 
7.6 
8.3 
7.8 
7.8 
8.4 
8.8 
9.8 
8.4 
8.6 
7.6 
7.6 
8.3 
9.2 
8.9 
7.2 
6.5 
8.0 
8.0 
9.2 
9.3 
9.3 


Gm. 

0.54 
.54 
.52 
.63 
.43 
.48 
.44 
.44 
.48 
.54 
.41 
.46 
.53 
.70 
.46 
.57 
.58 


Gm. 
0.68 

.68 
.60 

!63 
.63 
.66 
.66 
.70 
.65 
.61 
.72 
.64 
.61 
.71 
.75 
.65 
.67 
.64 
.70 
.68 
.71 
.65 
.68 
.65 
.61 
.60 
.64 
.61 
.64 
.68 
.65 
.60 
.65 
.66 
.61 
.58 
.57 
.64 
.59 
.65 
.71 
.64 
.69 
.63 
.66 
.70 
.75 
.71 
.71 
.65 
.73 


Gm. 

0.18 
.21 
.21 
.20 
.22 
.17 
.14 
.16 
.18 
.17 
.16 
.20 
.18 
.20 
.19 
.21 
.17 
.20 
.19 
.18 
.18 
.17 
.18 
.19 
.17 
.18 
.17 
.19 
.21 
.23 
.23 
.18 
.19 
.18 
.18 
.20 
.16 
.20 
.18 
.18 
.16 
.17 
.15 
.22 
.16 
.16 
.20 
.17 
.19 
.18 
.16 
.20 


Gm. 
0.014 
.014 
.014 
.014 
.014 
.014 
.014 
.014 
.014 
.014 
.013 
.013 
.013 
.013 
.013 
.013 
.013 
.010 
.010 
.010 
.010 
.010 
.010 
.010 
.014 
.014 
.014 
.014 
.014 
.014 
.014 
.011 
.011 
.011 
.011 
.011 
.011 
.Oil 
.012 
.012 
.012 
.012 
.012 
.012 
.012 
.012 
.012 
.012 
.012 
.012 
.012 
.012 


Gm. 

0.09 
.26 
..36 
.27 
.21 
.51 
.35 
.33 
.43 
.53 
.41 
.41 
.44 
.48 
.33 
.36 
.29 
.46 
.38 
.35 
.29 
.47 
.50 
.46 
.51 
.50 
.52 
.34 
.36 
.54 
.40 
.58 
.55 
.41 
.48 
.62 
.57 
.60 
.60 
.56 
.62 
.39 
.46 
.68 
.46 
.67 
.31 
.55 
.61 
.48 
.37 
.58 


P.ct. 

85.2 
85.2 
85.5 
83.3 
85.8 
81.1 
82.2 
81.8 
82.4 
79.8 
81.0 
80.9 
78.8 
82.8 
82.7 
80.2 
81.3 
80.4 
82.3 
82.8 
84.0 
83.6 
83.5 
83.5 
81.7 
82.1 
80.8 
82.1 
84.7 
81.3 
80.4 
79.2 
82.2 
81.3 
80.4 
81.6 
81.5 
83.0 
80.0 
81.9 
79.2 
80.0 
83.0 
80.7 
82.4 
78.3 
79.3 
80.0 
80.0 
82.9 
83.0 
81.6 


P.ct. 
5.4 
4.7 
4.5 
5.8 
4.1 
5.1 
4.9 
5.0 
4.7 
5.7 
4.9 
4.9 
6.2 
6.0 
4.2 
5.9 
6.4 
5.0 
5.0 
4.7 
5.1 
4.7 
4.9 
4.9 
5.4 
5.7 
6.1 
6.8 
4.6 
6.1 
6.7 
6.0 
4.5 
5.7 
5.9 
4.5 
6.3 
5.3 
6.4 
5.3 
5.8 
6.5 
4.4 
5.3 
5.9 
5.4 
5.9 
5.2 
4.8 
4.7 
6.3 
5.1 


P.ct. 

6.7 
5.9 
5.1 
6.4 
5.9 
6.6 
7.3 
7.5 
6.9 
6.9 
7.3 
7.7 
7.5 
5.3 
7.3 
7.8 
7.1 
7.3 
6.7 
7.1 
6.4 
6.1 
5.7 
5.9 
6.3 
5.8 
6.1 
6.0 
5.5 
5.7 
6.7 
6.8 
5.9 
6.8 
6.8 
5.9 
5.4 
4.8 
6.1 
5.6 
6.8 
7.5 
6.4 
6.1 
5.8 
7.2 
8.5 
7.5 
7.1 
6.4 
5.8 
6.4 


P.ct. 
1.8 
1.8 
1.8 
1.9 
2.1 
1.8 
1.6 
1.8 
1.8 
1.8 
1.9 
2.1 
2.1 
1.7 


1.9 
2.2 
1.9 
2.2 
2.0 
1.8 


P.ct. 

0.13 
.13 
.13 
.14 
.14 
.14 
.14 
.14 
.14 
.14 
.14 
.14 
.14 
.14 
.14 
.14 
.14 
.09 
.09 


After  Period. 


May  17 

18 

19 , 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


9.0 

7.7 

0.63 

0.68 

0.18 

0.010 

0.40 

80.2 

9.7 

7.7 

.57 

.69 

.19 

.010 

.54 

79.4 

10.0 

8.1 

.64 

.70 

.17 

.010 

.38 

81.0 

9.5 

7.7 

..52 

.68 

.18 

.010 

.41 

81.1 

9.9 

8.0 

.52 

.70 

.20 

.010 

.47 

80.8 

9.6 

7.6 

.60 

.63 

.17 

.010 

.59 

79.2 

9.7 

7.8 

.52 

.68 

.18 

.010 

.51 

80.4 

10.1 

8.1 

.59 

.62 

.17 

.012 

.61 

80.2 

10.6 

8.5 

.68 

.65 

.19 

.012 

.57 

80.2 

12.6 

10.5 

.61 

.60 

.21 

.012 

.67 

83.3 

11.5 

9.4 

.68 

.67 

.13 

.012 

.61 

81.7 

11.5 

9.5 

.63 

.64 

.14 

.012 

.58 

82.6 

10.8 

9.0 

.54 

.60 

.18 

.012 

.48 

83.3 

10.2 

8.3 

,65 

.65 

.17 

.012 

.52 

81.4 

6  6 
7.1 
6.4 
5.5 
5.3 
6.3 
5.4 
5.8 
6.4 
4.8 
5.9 
5.5 
5.0 
5.4 


7.1 

1.9 

0.10 

5.9 

2.0 

.10 

7.0 

1.7 

.10 

7.2 

1.9 

.10 

7.1 

2.0 

.10 

6.6 

1.8 

.10 

7.0 

1.9 

.10 

6.1 

1.7 

6.] 

1.8 

4  8 

1.7 

fi.8 

1.1 

.5.6 

1.2 

5.6 

1.7 

6.4 

'    1.7 
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Chabt  VIII. — Distribution  of  nitrogen  in  urine — Continued. 

SUBJECT  No.  6— Continued. 
Summary:  Aterages  for  Periods. 


> 

S3 

fl 

2 

a 

a 

.J. 

c 

Per  cent  of  total  nitrogen. 

>. 

Q 

c 

s 

"S 

2 

C  t9 

^3 

Date  (1911). 

If 

1 

2 

c 
.2 

p 

•^ 

"5 

C  fl 

I 

OS 

2^ 

-V,            'J. 

a 

c 

i 

< 

r 

O  to 

u  2 

5^ 

Purine 
troge 

IJ  n  d  e 
mined 
trogen 

Gm. 

Gms. 

Gms. 

Gm. 

Gm. 

Gm. 

Gm. 

Gm. 

P.ct. 

p.ct. 

p.c^ 

P.c^ 

P.ct.  P.cL 

Mar.  1-13 

9.8 

8.4 

0.44 

0.66 

0.08 

0.013 

0.21 

85.7 

4.5 

6.7 

0.8 

0.13 

2.1 

Mar.  22- Apr.  4 

0.0167 

10.4 

8.7 

.55 

.67 

.19 

.014 

.28 

83.7 

5.3 

6.4 

1.8 

.14 

2.7 

Apr.  5-18 

.0164 

10.0 

8.2 

.52 

.67 

.19 

.012 

.41 

82.0 

5.2 

0.7 

1.9 

.12 

4.1 

Apr.  19-May2 
May  3-16 

.012.5 

10.4 

8.5 

.59 

.63 

.19 

.013 

,48 

81.7 

5.7 

6.1 

1.8 

.13 

4.6 

.0196 

10.2 

8.3 

.56 

.68 

.18 

.012 

.47 

81.4 

5.5 

6.7 

1.8 

.12 

4.6 

Ma  V  17-30.... 

10.4 

8.4 

.59 

.66 

.18 

.011 

.55 

80.8 

5.7 

6.4 

1.7 

.11 

5.3 

SUBJECT  No.  7  (F.  W.). 
Fore  Period. 


Mar.    1. 


3.... 
4.... 


10.2 
10.5  I 
10.4 
10.9 
10.5 
10.9  I 


11.3 
11.4 
12.3 
11.0 
11.8 
11.2 
11.6 
11.2 


9.2 

0.19 

9.0 

.39 

0.74 

8.9 

.32 

.78 

9.2 

.52 

.75 

.52 

.75 

9.3 

.56 

.70 

9.9 

.48 

.67 

9.6 

.58 

.69 

10.2 

.48 

.68 

9.5 

.44 

.69 

10.0 

.58 

.?2 

9.6 

.53 

.70 

9.9 

.64 

.73 

9.7 

.46 

.72 

0.07 


.06 
.07 
.04 


0.011 
.011 
.011 
.011 
.011 
.011 


.04  I  .011 


13 


.05 


.012 
.012 
.012 
.012 
.012 
.012 
.012 


90.2 

1.9 

85.7 

3.7 

7.1 

0.33 

85.6 

3.1 

7.4 

.36 

84.4 

4.8 

6.9 

5.0 
5.1 

7.1 
6.4 

.29 

8.5.3 

.20 

87.6 

4.3 

5.9 

.39 

84.2 

5.1 

6.1 

.84 

82.9 

3.9 

5.5 

86.4 

4.0 

6.3 

.43 

84.7 

4.9 

6.1 

.25 

85.7 

4.7 

6.3 

.24 

85.3 

5.5 

6.3 

.26 

86.6 

4.1 

6.4 

0.7 


.7 

.4 

.4 

1.1 

.7 

"'.'5 

1.0 

.7 

.5 


0.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 


Period  of  Copper  in  Peas,  Etc. 


Mar. 


Apr. 


.0169 
.0169 
.0169 
.0169 
.0169 
.0169 
.0169 
.0169 


.0169 


.0217 

.0217 

.0217 

.0217 

.0217 

.0217 

.0217  I 

.0217 

.0217  I 

.0217  j 

.0217  I 

.0217 

.0217 

.0217 

.0217 

.0245 

,0245 

.0245 

.0245 

.0245  I 


10.5 

8.8 

«.« 

10.5 

8.9 

.52 

10.7 

9.1 

.60 

10.7 

9.1 

.59 

11.1 

9.3 

.56 

10.6 

9.1 

.47 

11.4 

10.0 

.50 

11.6 

10.1 

.47 

11.5 

9.9 

.48 

11.8 

10.3 

.44 

10.2 

8.5 

.68  1 

10.7 

9.0 

.52 

11.2 

9.5 

.48 

11.4 

9.7 

.58 

12.0 

10.0 

.60 

11.3 

9.7 

.47 

11.6 

9.7 

.58 

11.3 

9.6 

.51 

11.7 

10.1 

.54 

11.9 

10.3 

.44 

13.1 

11.3 

.51 

13.1 

11.3 

.50 

12.5 

10.6 

.56 

11.7 

10.1 

.52 

11.8 

10.1 

.57 

11.1 

9.3 

•74 

11.3 

9.5 

.hi 

11.8 

10.2 

.52 

11.2 

9.1 

.62 

11.1 

9.4 

.52 

11.8 

9.9 

.59 

11.1 

9.4 

.52 

12.5 

10.7 

.48 

12.3 

10.4 

.60 

12.7 

10.9 

.62 

12.4 

10.6 

.58 

11.9 

10.0 

.51 

11.6 

9.-9 

.50 

12.2 

10.3 

.68 

11.8 

9.8 

.58  , 

11.3 

9.4 

.56  1 

0.09 

0.012 

0.49 

83.8 

4.1 

6.5 

0.9 

0.11 

.14 

.012 

.25 

84.8 

5.0 

6.5 

1.3 

.11 

.18 

.012 

.03 

80.1 

5.6 

7.3 

1.7 

.11 

.13 

.012 

.09 

85.1 

5.5 

7.3 

1.2 

.11 

.17 

.012 

.37 

83.8 

5.0 

6.2 

1.5 

.11 

.16 

.012 

.12 

85.8 

4.4 

7.0 

1.5 

.11 

.15 

.012 

.06 

87.7 

4.4 

6.0 

1.3 

.11 

.16 

.013 

.15 

87.1 

4.1 

6.1 

1.4 

.12 

.16 

.013 

.21 

86.1 

4.2 

6.4 

1.4 

.12 

.19 

.013 

.12 

87.3 

3.7 

6.3 

1.6 

.12 

.14 

.013 

.15 

83.3 

6.7 

7.1 

1.4 

.12 

.15 

.013 

.29 

84.1 

4.9 

6.8 

1.4 

.12 

.16 

.013 

.35 

84.8 

4.3 

6.3 

1.4 

.12 

.15 

.013 

.32 

85.1 

5.1 

5.6 

1.3 

.12 

.16 

.015 

.55 

83.3 

5.0 

5.7 

1.3 

.13 

.17 

.015 

.27 

85.8 

4.2 

6.0 

1.5 

.13 

.16 

.015 

.47 

83.6 

,5.0 

.5.9 

1.4 

.13 

.14 

.015 

.35 

85.0 

4.5 

6.1 

1.2 

.13 

.17 

.015 

.15 

86.3 

4.6 

6.2 

1.5 

.13 

.17 

.015 

.30 

86.6 

3.7 

5.7 

1.4 

.13 

.17 

.015 

.43 

86.3 

3.9 

5.2 

1.3 

.13 

.17 

.014 

.46 

86.3 

3.8 

5.0 

1.3 

.12 

.19 

.014 

.41 

84.8 

4.5 

5.8 

1.5 

.12 

.17 

.014 

.25 

86.3 

4.4 

5.6 

1.5 

.12 

.15 

.014 

.34 

85.6 

4.8 

5.3 

1.3 

.12 

.16 

.014 

.20 

83.8 

6.7 

6.2 

1.4 

.12 

.11 

.014 

.38 

84.1 

.5.0 

6.5 

1.0 

.12 

.17 

.014 

.18 

86.4 

4.4 

6.1 

1.4 

.12 

.16 

.011 

.66 

81.3 

5.5 

5.8 

1.4 

.09 

.19 

.011 

.31 

84.7 

4.7 

6.0 

1.7 

.09 

.18 

.011 

.38 

83.9 

5.0 

6.3 

1.5 

.09 

.16 

.011 

.33 

84.7 

4.7 

6.1 

1.4 

.09 

.18 

.011 

.38 

85.6 

3.8 

6.0 

1.4 

.09 

.18 

.011 

.43 

84.6 

4.9 

5.5 

1.5 

.09 

.18 

.011 

.29 

8,5.8 

4.9 

.5.5 

1.4 

.09 

.18 

.015 

.32 

85.5 

4.7 

5.7 

1.5 

.13 

.20 

.015 

.57 

84.0 

4.3 

5.1 

1.7 

.13 

.16 

.015 

.38 

85.3 

4.3 

5.6 

1.4 

.13 

.IG 

.015 

.36 

84.4 

5.6 

5.7 

1.3 

.13 

.18 

.015 

.58 

83.0 

4.9 

5.5 

1.5 

.13 

.17 

.015 

.53 

83.2 

5.0 

5.6 

1.5 

.13 
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Chart  VIII. — Distribution  of  nitrogen  in  urine — Continued. 

SUBJECT  No.  7— Continued. 

Period  of  Copper  in  Peas,  Etc.— Continued. 


> 

5 

i 

1 

PI 

Pl 

Per  cent  of  total  nitrogen. 

j3 

So 

2 

y 

o^ 

V. 

'3  "a? 

S) 

'3 

^  2 

B  ^ 

A 

<s 

(D 

tS 

■ 

.    , 

Date  (1911). 

;o  So 

13 

43 

.S 

.S  S)     ' 

•5^ 

§o 

c  S 

.tifl 

o  fl 

a 

ffl  "^ 

1 

1=1 

1 

Pi 

o 

a 
a 
< 

<»  >> 

•9=3 

t3 

as 

11 

«2 

0)  g) 

51 1 

Gm. 

Gms. 

Gms. 

Gm. 

Gm.     G 

m 

Gm. 

Gm. 

P.ct. 

p.ct. 

p.ct. 

p.ct. 

P.ct. 

P.Ctr. 

Apr.  25 

0.0245 

11.4 

9.5 

0.58 

0.69     0 

19 

0.015 

0.43 

83.3 

5.1 

6.1 

1.7 

.13 

3.8 

26 

.0245 

11.7 

9.9 

.62 

.68 

18 

.012 

.31 

84.6 

5.3 

5.8 

1.5 

.10 

2.7 

27 

.0245 

10.9 

9.1 

.48 

.60 

18 

.012 

.53 

83.5 

4.4 

5.5 

1.7 

.10 

4.9 

28 

.0245 

11.9 

10.0 

.51 

.68 

17 

.012 

,53 

84.0 

4.3 

5.7 

1.4 

MO 

4.5 

29 

.0245 

11.1 

9.3 

.56 

•  .65 

18 

.012 

.40 

83.8 

5.0 

5.9 

1.6 

.10 

3.6 

30 

.0245 

11.5 

9.8 

.55 

.70 

19 

.012 

.25 

85.2 

4.8 

6.1 

1.7 

.10 

2.2 

May     1 

.0245 

11.6 

9.7 

.62 

.61 

17 

.012 

.49 

83.6 

5.3 

5.3 

1.5 

.10 

4.2 

2 

.0245 

12.2 

10.3 

.57 

.57 

18 

.012 

.56 

84.4 

4.7 

4.7 

1.5 

.10 

4.6 

3 

.0344 
.0344 

11.1 
10.9 

9.4 
9.1 

.50 
.52 

.65    .. 

84.7 
83.5 

4.5 

4.8 

5.9 
5.9 

"i.'s" 

4 

.64 

20 

.43 

3.9 

5 

.0344 

11.2 

9.4 

.54 

.68 

18 

.38 

83.9 

4.8 

6.1 

1.6 

3.4 

6 

.0344 

10.6 

8.8 

.62 

.73 

16 

.28 

83.0 

5.9 

6.9 

1.5 

2.6 

7 

.0344 

9.8 

8.2 

.49 

.63 

15 

.32 

83.7 

5.0 

6.4 

1.5 

3.3 

8 

.0344 

12.3 

10.2 

.59 

.76 

15 

.59 

82.9 

4.8 

6.2 

1.2 

.4.8 

9 

.0344 

11.5 

9.7 

.58 

.66 

16 

.39 

84.3 

5.0 

5.7 

1.4 

3.4 

10 

.0344 

10.3 

8.7 

.52 

.64 

17 

.010 

.26 

84.5 

5.1 

6.2 

1.7 

.09 

2.5 

11 

.0344 

10.3 

8.5 

.54 

.71 

17 

.010 

.37 

82.5 

5.2 

6.9 

1.7 

.09 

3.6 

12 

.0344 

10.7 

8.9 

.46 

.72 

17 

.010 

.44 

83.2 

4.3 

6.7 

1.6 

.09 

4.1 

13 

.0344 

10.2 

8.3 

.46 

.73 

18 

.010 

.52 

81.4 

4.5 

7.2 

1.8 

.09 

5.1 

14 

.0344 

10.6 

8.9 

.43 

.73 

18 

.010 

.35 

84.0 

4.1 

6.9 

1.7 

.09 

3.3 

15 

.0344 

11.5 

9.6 

.60 

.71 

18 

.010 

.40 

83.5 

5.2 

6.2 

1.6 

.09 

3.5 

16 

.0344 

11.0 

9.2 

.58 

.73 

16 

.010 

.32 

83.6 

5.3 

6.6 

1.5 

.09 

2.9 

After  Period. 


May 


17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


11.5 
10.8 
10.9 
11.1 
11.8 
10.6 
11.6 
12.3 
10.9 
11.5 
11.4 
12.0 
12.3 
10.4 


9.5 

8.8 
9.0 
9.4 
9.7 
8.6 
9.7 
10.4 


10.2 
8.7 


0.58 
.60 
.52 
.54 
.57 
.60 
.57 
.60 
.59 
.53 
.72 
.66 
.58 
.52 


0.68 
.65 


.62 
.60 
.60 
.66 
.63 
.59 
.63 


0.19 
.21 
.21 
.19 
.19 
.17 
.17 
.19 
.19 
.19 
.12 
.13 
.21 
.17 


0.011 
.011 
.011 
.011 
.011 
.011 
.011 
.012 
.012 
.012 
.012 
.012 
.012 
.012 


0.54 
.53 


.58 
.62 
.46 
.48 
.71 
.57 
.49 
.67 
.71 
.37 


82.6 
81.5 
82.6 
84.7 
82.2 
81.1 
83.6 
84.6 
80.7 
83.5 
82.4 
82.5 
82.9 
83.7 


5.0 
5.6 

4.8 
4.9 
4.8 
5.7 
4.9 
4.9 
5.4 
4.6 
6.3 
5.5 
4.7 
5.0 


5.9 
6.0 

6.2 
6.1 
6.4 
5.7 
6.0 
5.0 
5.5 
5.2 
5.8 
5.3 
4.8 
6.1 


1.7 
1.9 
1.9 
1.7 
1.6 
1.6 
1.5 
1.5 
1.7 
1.7 
1.1 
1.1 
1.7 
l.G 


0.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 


Summary:  Averages  for  Periods. 


Mar.  1-14 

Mar,  15-Apr.  4 
Apr.  5-19.... 
Apr.  20-May  2 
May  3-16.. 
May  17-30. 


0. 0169 
.0217 
.0245 
.0344 


11.1 
11.3 
11.9 
11.6 
10.9 
11,4 


9.5 
9.6 
10.1 


0.48 
.52 

.57 
.56 
.53 
.58 


0.72 
.71 


0.07 
.16 
.17 
.18 
.17 
.18 


0.012 
.013 
.013 
.014 
.010 
.012 


0.32 
.30 
.36 
.40 
.40 
.58 


85.6 
84.9 
84.9 
84.5 
83.5 
82.5 


4.3 
4.6 

4.8 
4.8 
4.9 
5.1 


6.5 
6.3 
5.8 
5.6 
6.3 
5.7 


0.6 
1.4 
1.4 
1.6 

1.6 
1.6 


0.11 
.12 
.11 

.12 


SUBJECT  No.  8  (M.  W.). 
Fore  Period. 


Mar     1     .... 

10.6 
11.1 
11.1 
10.1 
11.0 
12.7 
11.2 
11.6 
10.9 
11.5 
10.8 
12.0 
12.5 
11.8 

9.3 

9.7 
9.7 

8.8 

"ii.'2" 

9.9 
10.0 
9.6 
9.9 
9.1 
10.3 
10.8 
10.1 

0.42 
.46 
.30 
.41 
.49 
.50 
.54 
.50 
.40 
.53 
.59 
.63 
.62 
,57 

0.73 
.72 
.60 
.66 
.65 
.57 
.66 
.58 
.62 
.61 
.63 
.70 
.69 

0.09 
.04 
.05 
.05 
.07 

".'64' 
.06 
.08 
.05 
.09 
.09 
.14 
.13 

0.011 
.011 
.011 
.011 
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Chart  VIII. — Distribution  of  nitrogen  in  t/nn^— Continued. 

SUBJECT  No.  8— Continued. 

Period  of  Copper  m  Peas,  Etc. 
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Chart  VIII. — Distribution  of  nitrogen  in  urine — Continued, 
SUBJECT  No.  8— Continued. 
After  Period. 
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Chart  IX. — Dofily  balances. 

SUBJECT  No.  1  (E.  H.  B.). 
Fore  Period— Uncolored  Peas. 
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Chart  IX. — Daily  balances — Continued. 
SUBJECT  No.  1— Continued. 
Pkkiod  of  Coppered  Peas. 
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Gms. 
11.5 
12.0 
10.8 


10.0 
10.9 
9.6 
6.0 


90.3 
10.0 


Gms. 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 


13.5 
1.5 


Gms. 
13.0 
13.5  I 
12.3  I 
11.3  I 
11.2  I 
11.5 
12.4 
11.1 
7.5 


Gms. 
14.5 
14.9 
14.3 
14.0 
14.9 
15.5 
17.1 
14.9 
3.0 


103.8 
11.5 


123.1 
13.7 


Gms 

+  1.5 
+  1.4 
+  2.0 
+  2.7 
+  3.7 
+  4.0 
+  4.7 
+  3.8 
-  4.5 


Gms. 
0.86 
.99 
.81 
.70 
.70 
.61 
.74 
.59 
.27 


+  19.3 
+  2.2 


6.27 
.70 


Gms. 
0.33 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.33 


Gms. 
1.19 
1.32 
1.14 
1.03 
1.03 

.94 
1.07 

.92 


Gms.   Gms.   Gms 
LIS -0.01 0.0171 


Gm. 


Gm. 


Kilos. 


1.30 
1.34 
1.20 
1.34 
1.45 
1.41 
1.13 
.28 


2.97 


9.24    10.67 
1.03      1.19 


+1.43 
+  .16 


.0180 
.0191 
.0164 
.0168 
.0165 
.0179 
.0165 


0.080 


63.2 
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Period  of  Uncolored  Peas. 


?s 

Mar.   281. 

29.. 

30.. 

31.. 

Apr...l.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
2,5.. 
26.. 
27.. 
28.. 
29.. 
30.. 
May      1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
L3.. 
14.. 
15.. 
16.. 

Total..., 

Average. 

11.3 
9.9 
9.5 

10.1 

10.7 
9.4 
9.7 
9.2 

10.0 
7.8 
7.9 
9.4 
9.9 
9.7 

10.0 
9.6 
9.0 
9.1 
9.7 
9.7 

10.3 

10.0 
9.8 
9.0 
9.5 

10.5 
9.4 
8.8 
9.1 
9.4 
9.9 
9.5 
9.3 
9.2 
9.2 
9.9 
9.9 
9.2 
9.1 
8.6 
9.9 

10.3 
9.6 
8.2 
7.9 
8.7 
7.5 
8.6 
9.0 
8.1 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.6 
1.6 
1.6 
1.6, 
1.6j 
1.61 
1.6: 
1.6 

\.t 

1.6 
1.6i 

1.1! 

12.6 
11.2 
10.8 
11.4 
12.0 
10.7 
11.0 
10.5 
11.6 
9.4 
9.» 
11.0 
11.5 
11.3 
11.6 
11.2 
10.6 
10.7 

11.4 
10.5 
11.0 
12.0 
10.9 
10.3 
10.6 
10.9 
11.4 
11.0 
10.8 
10.7 
10.7 
11.4 
11.5 
10.8 
10.7 
10.2 
11.5 
11.9 
11.2 

9.8 

9.5! 
10.3 

9.1 
10.21 
10.6 

9.7j 

13.2+  0.6 
11.61+     .4 
11.5'+     .7 
11.6+     .2 
12.7i+     .7 
12.4!^  1.7 
12.8+  1.8 
13.3+  2.8 
11.5-     .1 
12.0+  2.6 
12.'r2!+  2.7 
13.11+  2.1 
12.61+  1.1 
12.5+  1.2 
1.3.3+  1.7 
11.4+     .2 
12.31+  1.7 
11.7+  1.0 
13.4+  2.1 
12.6+  1.3 
12.81+     .9 
13.4+  1.8 
11.1-     .3 
11.5+  1.0 
11.3+     .3 
11.5-     .5 
11.4+     .5 
11.7+  1.4 
12.7+  2.1 
11.4+     .5 
11.8+     .4 
11.8+     .8 

11.7:+       .9 

11.7;+  1.0 
13.2+  2.5 
12.4+  1.0 
11.4-     .1 
11.6+     .8 
12.0+  1.3 
11.9+  1.7 
12.4+     .9 
12.7+     .8 
12.4+  1.2 
11.2+  1.4 
12.0+  2.5 
11.9+  1.6 
11.8+  2.7 
12.2+  2.0 
12.6+  2.0 
11.9+  2.2 

0.91 
.73 
.70 
.66 
.73 
.72 
.68 
.52 
.70 
.55 
.59 
.66 
.66 
.74 
.69 
.68 
.65 
.71 
.70 
.79 
.79 

.71 
.73 
.74 
.68 
.75 
.78 
.73 

:?s 

.78 
.66 
.71 
.62 
.73 
.68 
.66 
.71 
.66 
.84 
.67 
.69 
.77 
.77 
.65 
.64 
.77 
.67 

0.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.34 
.34 
.34 
.34 
.34 
.34 
.34 
.34 
.34 
.34 
.34 
.34 
.34 
.34 
.34 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.32 
.32 

!32 
.32 
.32 

:i 

.32 
.32 
.32 
.32 
.32 

1 

;    1.21 
1.03 
1.00 

.96 
1.03 
1.02 

.98 

.82 
1.04 

.89 

.93 
1.00 
1.00 
1.08 
1.03 
1.02 

.99 
1.05 
1.04 
1.13 
1.13 
1.05 
1.04 
1.04 
1.06 
1.07 
1.01 
1.08 
1.11 
1.06 
1.06 
1.11 
1.11 

.99 
1.04 

.95 
1.05 
1.00 

.98 
1.03 

.98 
1.16 

.99 
1.01 
1.09 
1.09 

.97 

.96 
1.09 

.99 

1.10 

-0.11 

62.1 

?9 

.921-  .11 
1.06!+  .06 

30 

31 

l.i2 
1.00 
1.12 
1.22 
1.11 

.94 
1.05 
1.15 
1.09 
1.16 
1.24 
1.14 

.98 
1.08 

+  .16 

-  .03 
+  .10 
+  .24 
+  .29 

-  .10 
+  .16 
+  .22 
+  .09 

+  ;i6 

3? 

33 

34 

35 
36 

0.017 

62.7 

37 

38 

39 

40 

41 

4? 

43 

63.1 

44 

45 

1.13!+  .08 

46 

1.10 

+  .06 

47 

1.15 
1.30 
1.14 
.97 
1.09 
1.14 
1.01 
1.06 
1.25 
1.13 
1.01 
1.11 

+  .02 
+  .17 
+  .09 

-  .07 
+  .05 
+  .08 

-  .06 
+  .05 
+  .17 
+  .02 

-  .05 

-  .a5 

48 

49 

50 
51 

.018 

63.0 

5? 

53 

55 

56 

57 

62.7 

W 

.so 

1.12 

+  .01 

6" 

1.041-  .07 
1.08+  .09 

62 

1.28 
1.13 
1.01 
1.11 
1.12 
1.09 

+  .24 
+  .18 
-  .04 
+  .11 
+  .14 
+  .06 

63 
64 

.037 

63  0 

65 

66 

67 

68 

1.  I4I+  .16 

60 

1.31 
1.12 
1.01 
1.10 
1.16 
1.07 
1.17 
1.28 
1.08 

+  .15 
+  .13 

70 

71 

62.7 

72 

+  .01 
+  .07 
+  .10 
+  .21 
+  .19 
+  .09 

73 

74 

75 

76 

77 

.035 



469.0 

9.4 

76.3! 
1.5j 

545. 3J 

10.9 

607.1+61.8 
12.1  +1.2 

35.38 
.71 

16.27 
.32 

51.65 
1.03 

55.49 
1.11 

+3.84 
+  .08 

.107 





1  Sick  Mar.  24-27;  off  squad. 
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COPPER  AND   THE   HEALTH    OF   MAN, 


Chart  IX. — Daily  balances — Continued. 

SUBJECT  No.  1— Continued. 
Period  of  Coppee  Sulphate. 


Nitrogen. 

Phosphorus, 

Copper. 

a 

CQ 

m 

Date 
(1911). 

1 

1 

"3 

1 

i 

g 
.2 

C3 

1 

5 

!> 

c 

s 

d 

a 

^ 

s 

o 

a 

rQ 

?. 

^ . 

o 

3 

a 

B 

S 

^ 

s 

i 

s 

S 

>> 

C3 

>> 

Q 

O 

o 

tH 

H 

Q 

o 

o 

H 

^ 

fi 

^ 

O 

pq 

w 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Cms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gm. 

Gm. 

Gm. 

.K-JZos. 

78 

May    17.. 
18.. 

9.7 

1.7 

11.4 

11.6 

+  0.2 

0.73 

0.35 

1.08 

1.14 

+0.06 

0. 0314 

63.0 

79 

9.7 

1.7 

11.4 

12.5 

+  1.1 

.74 

.35 

1.09 

1.24!+  .15 

.0314 

80 

19.. 

9.8 

1.7 

11.5 

11.8 

+     .3 

.79 

.35 

1.14 

1.26 

+   .12 

.0314 

81 

20.. 

8.9 

1.7 

10.6 

12.0 

+  1.4 

.68 

.35 

1.03 

1.26 

+  .23 

.0314 

82 

21.. 

8.9 

1.7 

10.6 

12.9 

+  2.3 

.^0 

.35 

1.05 

1.30 

+  .25 

.0314 



8S 

22.. 

11.2 

1.7 

12.9 

12.2 

-     .7 

.90 

.35 

1.25 

1.27 

+  .02 

Si 

23.. 

Total.... 

10.9 

1.7 

12.6 

12.8 

+     .2 

1.00 

.35 

1.35 

1.21 

-  .14 

0.090 

69.1 

11.9 

81.0 

85.8 

+  4.8 

5.54 

2.45 

7.99 

8.68 

+  .69 

.157 

.090 

Average. 

9.9 

1.7 

11.6 

12.3 

+     .7 

.79 

.35 

1.14 

1.24 

+  .10 

After  Period— Uncolored  Peas. 


85 
S6 

May   24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 

Total.... 
Average. 

Grand 

total. . 

Average. 

11.3 
9.5 
8.7 
8.7 
9.0 

11.4 
9.2 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

12.8 
11.0 
10.2 
10.2 
10.5 
12.9 
10.7 

11.9 
12.8 
12.3 
12.5 
12.2 
13.3 
12.2 

-  0.9 
+  1.8 
+  2.1 
+  2.3 
+  l;7 
+     .4 
+  1.5 

0.90 

.83 
.62 
.76 
.72 
.89 
.77 

0.31 
.31 
.31 
.31 
.31 
.31 
.31 

1.21 
1.14 
.93 
1.07 
1.03 
1.20 
1.08 

1.14 
1.24 
1.19 
1.20 
1.19 
1.38 
1.16 

-0.07 
+  .10 
+  .26 
+  .13 
+  .16 
+  .18 
+  .08 

62.3 

S7 

8S 

90 

90 

91 

0.014 

162.1 

67.8 
9.7 

10.5 
1.5 

78.3 
11.2 

87.2 
12.5 

+  8.9 
+  1.3 

5.49 

.78 

2.17 
.31 

7.66 
1.09 

8.50 
1.21 

+  .84 
+  .12 

828.9 
,.5 

141.6 
1.6 

970.5 
11.1 

1104.9 
12.7 

134.4 
+  1.6 

62.15 

.71 

29.46 
.34 

91.61 
1.05 

101.59 
1.17 

+9.98 
+  .12 

0.295 

.331 

.036 

SUBJECT  No.  2  (M.  R.  B.). 
Fore  Period— Uncolored  Peas. 


Mar. 


Total.... 
Average. 


10.1 

1.9 

12.0 

12.4 

+  0.4 

0.74 

0.42 

1.16 

lO.O 

1.9 

11.9 

13.9 

+  2.0 

.75 

.42 

1.17 

8.4 

1.9 

10.3 

13.5 

+  3.2 

.58 

.42 

1.00 

11.7 

l.S 

13.6 

14.0 

+     .4 

1.01 

.42 

1.43 

11.3 

l.S 

13.2 

14.3 

+  1.1 

.86 

.42 

1.28 

12.0 

1.9 

13.9 

14.9 

+  1.0 

.93 

.42 

1.35 

10.6 

1.9 

12.5 

15.5 

+  3.0 

.87 

.42 

1.29 

8.2 

1.9 

10.1 

13.6 

+  3.5 

.52 

.42 

.94 

13.5 

1.9 

15.4 

14.0 

-  1.4 

1.11 

.42 

1.53 

10.1 

1.9 

12.0 

13.9 

+  1.9 

.76 

.42 

1.18 

11.0 

l.S 

12.9 

14.4 

+  1.5 

.83 

.42 

1.25 

11.0 

l.S 

12.9 

13.5 

+     .6 

.80 

.42 

1.22 

11.4 

1.9 

13.3 

15.1 

+  1.8 

.87 

42 

1.29 

10.9 

1.9 

12.8 

16.0 

+  3.2 

.85 

.42 

1.27 

150.2 

26.6 

176.8 

199.0 

+22.2 

11.48 

5.88 

17.36 

10.7 

1.9 

12.6 

14.2 

+  1.6 

.82 

.42 

1.24 

1.25 
1.29 
1.33 
1.37 
1.37 
1.62 
1.44 
1.17 
1.31 
1.37 
1.27 
1.27 
1.67 
1.47 


+0.09 
+  .12 
+  .33 
-  .06 
+  .09 
+  .27 


19.20+1.84 
1.37+  .13 


0.037 


.037] 


59.  i 


Period  of  Coppered  Peas. 


Mar.  15. 
16. 
17. 
18. 
19. 
20. 
21. 


11.3 

1.6 

12.9 

13.5 

+  0.6 

0.76 

0.37 

1.13 

1.20 

+0.07 

0.0171 

60.7 

10.7 

1.6 

12.3 

14.2 

+  1.9 

.71 

.37 

1.08 

1.31 

+  .23 

.0180 

11.3 

1.6 

12.9 

13.8 

+     .9 

.81 

.37 

1.18 

1.39 

+  .21 

.0191 

10.8 

1.6 

12.4 

13.9 

+  1.5 

.80 

.37 

1.17 

1.26 

+  .09 

.0164 

10.4 

1.6 

12.0 

14.9 

+  2.9 

.70 

.37 

1.07 

1.39 

+  .32 

.0168 

11.3 

1.6 

12.9 

16.0 

+  3.1 

.88 

.37 

1.25 

1.65 

+  .40 

.0165 

11.7 

1.6 

13.3 

17.3 

+  4.0 

.90 

.37 

1.27 

1.52 

+  .25 

.0179 

JMay  31. 
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Chart  IX. — Daily  balances — Continued. 

SUBJECT  No.  2— Continued. 

Period  or  Coppebed  Peas— Continued. 


Date 
(1911). 


Nitrosen. 


Apr. 


Mar.  22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 

1. 

2. 

3. 

4- 

5. 

6. 


9.. 
10-. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 

2.'. 
3.. 
4.. 


May 


7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15. 
16., 

Total... 
Average 


Gms. 
11.8 
11.4 
11.4 
11.4 
12.3 
10.8 
11.7 
11.2 
10.9 
10.9 
10.9 
9.6 
6.6 
17.2 
10.4 
10.6 
10.0 
10.5 
.7.7 
•7.4 
12.2 
10.3 
8.8 
9.7 
10.9 
10.7 
11.1 
11.1 
12.0 
11 

11.4 
10.2 
10.7 
10.9 
11.7 
10.3 
11.2 
11.0 
9.6 
11.9; 
10.5 
(1) 
11.1 
10.6 
10.5 
11.5 
12.3 
12.1 
11.2 
10.7 
10.9 
10.8 
10.6 
11.6 
10.8 
12.0, 


Gms. 
1.6 
1.6 
1.6' 
1.6 
1.6 
1.6 
1.6l 
1.6 
1.6 
1.6l 
1.61 
1.6, 
1.6! 
1.61 
1.6 
1.6' 
1.6, 
1.6 
1.6 
1.6l 
1.6 
1.6i 
1.6i 
1.6 
1.6 
1.6 
1.6 
1.6 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
1.9 
1.9 
1.9 
1.9 
1. 

1.9 
1.9 
1.9 
1 

1.9 
1 
1.9 


1.9 


676.21  109.9 
10.91      1.8 


Gms. ' 
13.4' 
13.0 
13.  Oj 
13. 0| 
13.9 
12.4 
13.3! 
12.8 
12. 5I 
12.5' 
12.5, 
11-2 
8.2 
18.8; 
12.01 
12.2 
11.6! 
12.1' 
9.3, 
9.0' 
13.8 
11.9 
10.4 
11.3, 
12.51 
12.31 
12.71 
12.7! 
14. 1| 
13. 2I 
13.5 
12.3 
12.8 
13.0 
13. 8| 
12.4' 
13.3, 
13.11 
11.71 
14.0 
12.6 


Gms. 


Gms. 


13.0 
12.5 
12.4 
13.4 
14.2 
14.0 
13.1 
12.6 
12.8: 
12.71 
12.51 
13.51 
12.7! 
13.9! 


14.0-t- 

14.6  + 
14.4  + 
14.4  + 

14.2  + 

15.4  + 

16.8  + 

13.9  + 
13.9  + 
13.9:+ 
14.01+ 

14.3  + 
15.9;  + 
17.2,- 
13.5,+ 
13.8|  + 

14.0  + 
14.1;  + 
14. 0;+ 

15.1  + 
16.5;  + 

13.2  + 
14.31  + 

13.7  + 

14.3  + 

13.8  + 

15.5  + 
16.7,+ 
13.3- 


+ 


13.5 
13.5 
14.1 
13.8 
14.9'  + 
16.4!  + 
13.31+ 
14. 0+, 
14.4  + 

14.2  + 

14.3  + 
15.6!  + 
16.1  .. 

13.6  + 
13.8  + 

14.1  + 

14.4  + 
15.0  + 
15.8 
13.5;  + 
13.1,+ 
14.41  + 
14.11  + 
14.0  + 

14.7  + 
16.0  + 

14.2  + 


Phosphorus. 


Gms. 
0.77 
.76 
.86 
.90 
.74 
.79 
.81 
.75 
.61 
.72 
.56 
.57 
.38 
1.56 


1. 
1. 
1. 

+    i. 


786.1   899. 0| +112. 9 
12.7      14. 5i.  +1.8 


.65 
.76 
.49 
.32 

1.17 
.77 
.63 
.79 
.77 
.65 

■  .83 
.73 
.87 
.94 
.85 
.74 
.63 
.91 
.73 
.85 
.94 


.94 

0) 

.77 

.77 


Gms. 
0.37 
.37 
.37 
.371 
.37 
.37 
.37 
.37 
.37 
.37 
.37 
.37 
.37 
.37 
.35 
.35 
.35 
.351 
.35! 
.35, 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.48 
.48 
.48 
.48! 
.48 
.48 


Gms.  Gms.    Gms. 


48.66   24.09 
78       .39 


1.14 

1.13 

1.23 

1.27 

1.11 

1.16 

1.18 

1.12 

.98 

1.09 

.93 

.94 

.75, 

1.93 

.90! 

1.03 

1.00 

1.11 

.84 

.67 

1.52 

1.12, 

.98' 

1.14 

1.12 

1.00! 

i.is; 

1.08 
1.35] 
1.42: 
1.33 
1.22 
1.11 
1.39 
1.21 
1.33 
1.42' 
1.28! 
1.28| 
1.31 
1.42' 


1.14 

1.14 

1.23 

1.28 

1.08 

1.35 

1.12 

1.25 

1.26 

1.20 

1.13 
1.16 
1.211 
1.33 1 


1.14 

1.32  + 

1.36  + 
1.24- 
1.31  + 
1.57  + 
1.48  + 
1.16  + 

1.33  + 

1.38  + 
1.20  + 

1.37  + 
1.59  + 
1.51!- 

1.16  + 
1.24  + 
1.38,+ 
1.24  + 
1.35  + 
1.54!+ 
1.47i- 

1.17  + 
1.29  + 
1.36,+ 
1.26  + 

1.33  + 
1.61I  + 
I.51I+ 
1.22- 
1.33i- 
1.371+ 
1.26  + 
1.3l'  + 

1.59  + 
1.52  + 
1.20- 
1.33- 

1.39  + 
1.24,- 

1.34  + 
1.6.3  + 
1.501. . 
1.20  + 
1.261+ 
1.30!  + 
1.27 
1.34 
1.62 
1.18 
1.16 
1.30 
1.31 
1.27 

1.35  + 

1.60  + 
1.25- 


72.751  83.73 
1.17      1.35 


Copper. 


Gms. 


Gm,s.  Gm 


0.0165 
.0147 
.0170 
.0179 
.0183 
.0162 
.0173 
.0186 
35:  .0156 
29  .0176 
271  .0180 
43 1  .0167 
841  .0147 
42  .0146 
.0164 
.0182 
.0170 
.0158 
.0177 
.0156 
.0174 
.0176 
.0173 
.0164 
.0140 
.0152 


,21 


.13 
.51 
.87 
.05 
.05 
.31 
.22 
.14 
.33 
.43 
.43 
.13 
.09 
.04 
.04 
.20 
.20 
.31 
.13 
.09 
.11 
.04 
.03 
.21 


.06 
.12 
.07 
.01 
.26 
.27 
.06 
.09 
.04 
.11 
.14 
.19 
.39 
.08 


+10.98 

+.18 


Kilos. 
59.8 


0.310 


59.5 


61.6 


62.1 


.0143 
.0164 
.0159 
.0119 
.0117 
.0122 
.0102 
.0125 
.0129 
.0128 
.0144 
.0089 
.0138 
.0132 
.0111 
.0138 
.0193 
.0182 
.0206 
.0199 
.0179 
.0182 
.0198 
.0175 


.0214 
.0201 
.0207 

.0202: 

.O2I0I  .294 


187 


62.1 


62.  ( 


1.0341.011 


62.1 


1  This  day  omitted  from  average;  urine  lost. 
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COPPEK   AND    THE    HEALTH    OF    MAN. 


Chart  IX. — Daily  balances — Continued. 

SUBJECT  No.  2— Continued. 
After  Peeiod— Uncoloked  Peas. 


i 

Nitrogen. 

Phosphorus. 

Copper. 

ri 

m 

X 

u 

Date 

3 

.^J 

§ 

3 

*; 

§ 

o 

^ 

« 

(1911). 

& 

3 

S' 

R, 

w 

•^ 

^ 

f3 

s 

^ 

.s 

X2 

1 

s 

^ 

.a 

.Q 

4J 

§ 

^ 

>^ 

d 

i 

s 

"3 

>> 

M 

.2 

3 

H, 

$ 

^ 

^ 

c 

ft 

O 

o 

b* 

EH 

P 

O 

o 

^ 

H 

Q 

o 

P9 

pq 

Gms. 

Gms. 

Gms. 

Gms. 

(?77W. 

Chns. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gm. 

Kilos. 

78 

May   17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 

10.1 

1.6 

11.7 

12.7 

+  1.0 

0.74 

0.30 

1.04 

1.17 

+  0.13 

61.7 

7P 

11.6 
9.4 
10.6 
11.2 
11.4 
11.3 

1.6 
1.6 
1.6 
1.6 
1.6 
1.6 

13.2 
11.0 
12.2 
12.8 
13.0 
12.9 

13.8 
12.9 
13.4 
14.3 
14.4 
14.3 

+     .6 
+  1.9 
+  1.2 
+  1.5 
+  1.4 
+  1.4 

.85 
.87 
.73 
.83 
.81 
.88 

.30 
.30 
.30 
.30 
.30 
.30 

1.15 
1.17 
1.03 
1.13 
1.11 
1.18 

1.23 
1.26 
1.27 
1.33 
1.50 
1.23 

+     .08 
+     .09 
+     .24 
+     .20 
+     .39 
+     .05 

80 

81 

8"? 

m 

84 

0.018 

S") 

24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 

Total.... 

11.0 
11.6 
10.9 
10.5 
12.0 
12.1 
10.6 

1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 

12.6 
13.2 
12.5 
12.1 
13.6 
13.7 
12.2 

13.0 
14.5 
13.3 
14.1 
13.5 
15.4 
13.7 

+     .4 
+  1.3 
+     .8 
+  2.0 
-     .1 
+  1.7 
+  1.5 

.75 
.87 
.71 
.81 
.75 
.81 
.86 

.31 
.31 
.31 
.31 
.31 
.31 
.31 

1.06 
1.18 
1.02 
1.12 
1.06 
1.12 
1.17 

1.14 
1.28 
1.17 
1.23 
1.19 
1.50 
1.18 

+     .08 
+     .10 
+     .15 
+     .11 
+     .13 
+     .38 
+     .01 

61.3 

^ 

88 

89 

PO 

91 

.015 

61.3 

154.3 

22.4 

176.7 

193.3 

+  16.6 

11.27 

4.27 

15.54 

17.68 

+  2.14 

.033 

Average. 
Grand 

11.0 

1.6 

12.6 

13.8 

+  1.2 

.81 

.30 

1.11 

1.26 

+     .15 

total. . 

980.7 

158.  S 

1, 139. 6 

1,291.3 

+  15.7 

71.41 

34.24 

105.65 

120.61 

+  14.96 

1.034 

a.  081 

-.047 

Average. 

10.8 

1.7 

12.5 

14.2 

+  1.7 

.79 

.38 

1.17 

1.34 

+     .17 

Grams. 

Copper  input  in  coppered  vegetables 1. 034 

Copper  input,  accidental,  based  on  copper  of  feces  in  fore  period •. 155 


Copper  output 1.  Oil 

Retention 17 


TAYLOR  S   EXPERIMENTS. 
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Chabt  IX. — Daily  balcmees — Continued. 

SUBJECT  No.  3  (O.  H.  C). 
Pemod  or  UNCOLoaED  Pkas. 


Date 
(1911). 


Nitrogen. 


Phosphorus. 


Copper. 


Mar. 


Gnu. 

10.2 
10.5 
10.9 
10.8 
9.7 
10.6 
11.7 
11.3 


11 
11 
11 
11 
11 
11 

11.9 
10.2 
11.6 
11.1 
10.4 
9.9 
12.2 
13.2 
14.8 
12.3 
11.5 
12.4 
11.7 


Giru. 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

l! 
1. 
1. 
1. 
1. 
1. 
1. 

i! 

1. 
1. 
1. 


Gms. 

11.5 
11.8 
12.2 
12.1 
11.0 
11.9 
13.0 
12.6 
12.4 
12.7 
12.4 
12.8 
12.5 
12.5 
13.3 
11.6 
13.0 
12.5 
11.8 
11.3 
13.6 
14.6 
16.2 
13.7 
12.9 
13.8 
13.1 


Gnu. 

11.2 
12.3 
12.3 
12.3 
13.4 
13.2 
13.2 
12.7 
12.4 
12.4 
12.7 
12.5 
13.2 
13.3 
12.3 
12.5 
12.1 
12.3 
13.2 
13.7 
12.3 
12.8 
12.8 
12.9 
12.7 
13.0 
14.0 


Gnu. 
-0.3 

+  .5 
+  .1 
+  .2 
+2.4 
+  1.3 
+  .2 
+  .1 
.0 

-  .3 
+  .3 

-  .3 
+  .7 
+  .8 
-1.0 
+  .9 


Gnu. 

0.8C 
.78 
.67 
.63 
.63 

1.03 
.85 
.82 
.71 
.67 
.75 
.74 

1.02 
.77 
.77 
.58 
.84 
.65 
.70 
.65 
.22 
.66 
.90 

1.03 


.79 


Gnu 

0.29 
.29 
.29 
.29 
.29 
.29 
.29 
.29 
.29 
.29 
.29 
.29 
.29 
.29 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 


Gnu. 

1.09 

1.07 

.96 

.92 

.92 

1.321 

1.14 

1.11 

1.00 

.96 

1.04 

1.03 

1.31 

1.06 

1.07 

.88 

1.14 

.95 

1.00 

.95 

.52 

.96 

1.20 

1.33 

1.12 

1.16 

1.09 


Gnu. 

1.02 
1.01 
1.11 
1.08 
1.17 
1.31 
1.09 
1.00 
1.04 
1.10 


Gms 
-0.07 

-  .06 
+  .15 
+  .16 
+  .25 

-  .01 

-  .05 

-  .11 
+  .04 
+  .14 

-  .06 


Gm. 


Gm. 


Gm. 


KUos. 
72.1 


1.08;  + 

.06 

1.33'  + 

.02 

1.08'  + 

.02 

.97i- 

.10 

i.oo'+ 

.12 

1.08- 

.06 

.96:+ 

.01 

1.10'  + 

.10 

1.25'  + 

.30 

.90  + 

.38 

.93- 

.03 

1.00- 

.20 

1.06- 

.27 

.96- 

.16 

1.07- 

.09 

1.24;  + 

.15 

Total....  306.4     36.4   342.8   343.7 
Average.!  11.34     1.34    12. 68^  12.70 


+  .9 
+  .02 


20.34 
.75 


7.96   28.30   28.92+  .62 
.30     1.051     1.07+  .02 


72.  S 


0.028. 


rl.5 


.035... 


.063, 


Period  of  Coppered  Peas. 


28 

Mar.  28.. 

12.1 

1.8 

13.9 

14.4 

+0.5 

0.70 

0.35 

1.05 

1.13+0.08  0.0173 

71.3 

29 

29.. 

11.4 

1.8 

13.2 

13.2 

.0 

.60 

.35 

.95 

1.04 

+ 

.09 

.01H6 

30 

30.. 

10.7 

1.8 

12.5 

12.7 

+  .2 

.70 

.35 

1.05 

1.10 

+ 

.05 

.0156 

31 

31.. 

10.6 

1.8 

12.4 

12.8 

+  .4 

.68 

.35 

1.03 

1.15 

+ 

.12 

.0176 

32 

Apr.  1.. 

10.6 

1.8 

12.4 

13.0 

+  .6 

.63 

.35 

.98 

1.00 

+ 

.02 

.0180 

33 

2.. 

9.6 

1.8 

11.4 

13.2 

+  1.8 

.74 

.35 

1.09 

1.14 

+ 

.05 

.0167 

34 

3.. 

9.6 

1.8 

11.4 

14.7 

+3.3 

.80 

.35 

1.15 

1.35 

+ 

.20 

.0147 

35 

4.  . 

10.9 

1.8 

12.7 

14.8 

+2.1 

.79 

.35 

1.14 

1.17 

+ 

.03 

.0146 



36 

5.. 

10.8 

1.8 

12.6 

12.9 

+  .3 

.73 

.35 

1.08 

1.03 

.05 

.  0164 

72.3 

37 

6.. 

11.1 

1.8 

12.9 

12.8 

-  .1 

.77 

.35 

1.12 

1.05 

_ 

.07 

.0182 

38 

7.. 

11.4 

1.8 

13.2 

13.0 

-  .2 

.84 

.35 

1.19 

1.15 

_ 

.04 

.0170 

39 

8.. 

11.1 

1.8 

12.9 

13.3 

+  .4 

.66 

."35 

1.01 

1.05 

+ 

.04 

.0158 

40 

9.. 

11.1 

1.8 

12.9 

13.1 

+  .2 

.66 

.35 

1.01 

1.17 

+ 

.16 

.0177 

41 

10.. 

11.1 

1.8 

12.9 

1.3.8 

+  .9 

1.00 

.35 

1.35 

1.28 

.07 

.0156 

42 

11.. 

11.1 

1.8 

12.9 

14.1 

+  1.2 

.68 

.35 

1.03 

1.14 

+ 

.11 

.0174 

0.165 

43 

12.. 

ia.9 

2.4 

13.3 

12.6 

-  .7 

.70 

1.11 

1.06 

.05 

.0176 

72.2 

44 

13.. 

11.8 

2.4 

14.2 

13.2 

-1.0 

.66 

1.07 

1.07 

.0173 

45 

14.. 

10.0 

2.4 

12.4 

12.7 

+  .3 

.80 

1.21 

1.14 

_ 

.07 

.0164 

46 

15.. 

11.5 

2.4 

13.9 

13.6 

-  .3 

.72 

1.13 

1.09 

_ 

.04 

.0140 

47 

16.. 

10.9 

2.4 

13.3 

13.3 

.0 

.65 

1.06 

1.19 

+ 

.13 

.0152 

48 

17.. 

11.8 

2.4 

14.2 

14.5 

+  .3 

.96 

.41 

1.37 

1.39 

+ 

.02 

.0143 

49 

18.. 

11.4 

2.4 

13.8 

14.3 

+  .5 

.HF, 

.41 

1.26 

1.18 

— 

.08 

.0164 

72.  i 

50 

19.. 

11.3 

2.4 

13.7 

12.3 

-1.4 

.82 

1.23 

1.07 

_ 

.16 

.0159 

51 

20.. 

11.0 

2.4 

13.4 

12.3 

-1.1 

.76 

1.17 

1.12 

_ 

.05 

.0119 

52 

21.. 

10.5 

2.4 

12.9 

12.8 

-  .1 

.61 

1.02 

1.18 

+ 

.16 

.0117 

53 

22.. 

11.7 

2.4 

14.1 

13.0 

-1.1 

.67 

1.08 

1.03 

_ 

.05 

.0122 

64 

23.. 

10.3 

2.4 

12.7 

12.9 

+  .2 

.74 

1.15 

1.13 

— 

.02 

.0102 

55 

24.. 

10.6 

2.4 

13.0 

13.6 

+  .6 

.73 

1.14 

1.35 

+ 

.21 

.0125 

56 

25.. 

10.6 

2.4 

13.0 

14.0 

+  1.0 

.7C 

1.11 

1.19 

+ 

.08 

.0129 

.220 

57 

26.. 

11.1 

2.7i 

13.8 

12.9 

-  .9 

.75 

1.26 

1.10 

.16 

.0128 

72.7 

58 

'   27.. 

10.2 

2.7 

12.9 

12.8 

.87 

.51 

1.38 

1.11 

_ 

.27 

.0144 

59 

28.. 

9.6 

2.7 

12.3 

13.5 

+  1.2 

.58 

.51 

1.09 

1.19 

+ 

.10 

.0089 

62717*'— IS 
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COPPEE   AND   THE   HEALTH    OF    MAN, 


Chart  IX. — Daily  balances — Continued. 

SUBJECT  No.  3— Continued. 

Period  of  Coppebed  Peas— Continued. 


. 

Date 
(1911). 

Nitrogen. 

Phosphorus. 

Copper. 

1 

+i 

"3 

1 

B, 

"3 

I 

1    ■ 

o 

fl 

s 

^ 

.g 

,o 

3 

^ 

^ 

.a 

^ 

1 

§ 

^ 

>, 

•a 

i 

+^ 

-3 

^ 

M 

•3 

n 

>? 

1 

§ 

>. 

o 

3 

o 

fi 

o 

o 

i^ 

^ 

(^ 

o 

o 

^ 

6^ 

« 

o 

PQ 

W 

Gms. 

Gms. 

0ms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gm. 

Gm,. 

Kilos. 

60 

Apr.  29-. 

30.. 

May     1.. 

9.7 
11.6 
10.6 

2.7 
2.7 
2.7 

12.4 
14.3 
13.3 

13.2 
13.4 
14.1 

+  0.8 
~     .9 
+     .8 

0.79 
.80 
.85 

0.51 
.51 
.51 

1.30 
1.31 
1.36 

1.05 
1.17 
1.36 

-0.25 
-  .14 

0.0138 
.0132 
.0111 

61 

62 

68 

2.. 

11.5 

2.7 

14.2 

13.9 

-     .3 

.87 

.51 

1.38 

1.17 

-  .21 

.0138 

0.100 

64 

3-. 

10.0 

2.0 

12.0 

12.9 

+   .s 

.S.^ 

.34 

1.19 

1.08 

-  .11 

.0193 



72.4 

65 

4.. 

11.1 

2.0 

13.1 

12.9 

-     .2 

.80 

.34 

1.14 

1.10 

-  .04 

.0182 

66 

5.. 

11.7 

2.0 

13.7 

13.4 

-     .3 

.98 

.34 

1.32 

1.13 

-  .19 

.0206 

67 

6.. 

9.6 

2.0 

11.6 

13.3 

+  1.7 

.76 

.34 

1.10 

1.06 

-  .04 

.0199 

68 

7.. 

12.2 

2.0 

14.2 

14.2 

.C 

.51 

.34 

.85 

1.17 

+  .32 

.0179 

69 

8.. 

12.6 

2.0 

14.6 

14.2 

-     .4 

.92 

.34 

1.26 

1.33 

+  .07 

.0182 

70 

9.. 

12.3 

2.0 

14.3 

13.7 

-     .6 

.84 

.34 

1.18 

1.12 

-  .06 

.0198 

71 

10.. 

10.1 

2.0 

12.1 

13.1 

+  1,(1 

.71 

.34 

1.05 

1.09 

+  .04 

.0175 

72.3 

■JO 

11.. 
12.  . 

10.1 
10.8 

2.0 
'  2.0 

12.1 
12.8 

13.5 
13.6 

+  1.4 

+     .8 

.68 
.70 

.34 
.34 

1.02 
1.04 

1.13 
1.17 

+  .11 
+  .13 

.0189 
.0214 

73 

74 

13.. 

10.1 

2.0 

12.1 

13.4 

+  1.3 

.74 

.34 

1.08 

1.08 

.0201 

75 

14.. 
15.. 

10.9 
11.1 

2.0 
2.0 

12.9 
13.1 

14.1 
14.5 

+  1.2 
+  1.4 

.89 

.82 

.34 
.34 

1.23 
1.16 

1.21 
1.31 

-  .02 
+  .15 

.0207 
.0202 

76 

77 

16.. 
Total.... 

9.9 

2.0 

11.9 

13.2 

+  1.3 

.79 

.34 

1.13 

1.06 

-  .07 

.0210 

.215 



544.3 

107.5 

651.8 

670.7 

+18.9 

37.85 

19.32 

57.17 

57.33 

+  .16 

.811 

.700 

Average. 

10.9 

2.1 

13.0 

13.4 

+     .4 

.76 

.39 

1.15 

1.15 

After  Period— Uncolored  Peas. 


day  17.. 

11.4 

1.8 

13.2 

12.5 

18.. 

10.9 

1.8 

12.7 

13.2 

19.. 

10.8 

1.8 

12.6 

12.5 

20.. 

10.3 

1.8 

12.1 

12.7 

21.. 

10.7 

1.8 

12.5 

13.8 

22 

10.1 

1.8 

11.9 

13.4 

23.. 

12.4 

1.8 

14.2 

13.4 

24.. 

12.1 

2.2 

14.3 

12.9 

25.. 

10.5 

2.2 

12.7 

13.7 

26.. 

11.1 

2.2 

13.3 

13.1 

27.. 

10.7 

2.2 

12.9 

13.6 

28.. 

11.1 

2.2 

13.3 

13.4 

29.. 

11.5 

2.2 

13.7 

14.4 

30.. 

11.6 

2.2 

13.8 

13.0 

Total.... 

155.2 

28.0 

183.2 

185.6 

Average. 

11.1 

2.0 

13.1 

13.3 

Grand 

total . . 

1,005.9 

171.9 

1,177.8 

1,200.0 

Average. 

11.1 

1.9 

B.0 

13.2 

0.7 
.5 
.1 
.6 
1.3 
1.5 
.8 
1.4 
1.0 
.2 

:l! 

.71 


0.77 
.79 
.74 
.70 
.86 
.74 
.93 
.76 
.76 
.78 
.71 
.84 
.93 
.78 


2.4   11.09 

.2       .79 


+22.2  69.28 
+     .2       .76 


).32| 
.32 
.32 
.32 
.32 
.32 
.32 
.38 
.38 
.38 
.38 
.38 


4.90 
.35 


.32. 18 
.35 


1.09 
1.11 
1.06 
1.02 
1.18 
1.06 
1.25 
1.14 
1.14 
1.16 
1.09 
1.22 
1.31 
1.16 


15.99 
1.14 


101.46 
1.11 


1.09 
1.11 
1.14 
1.11 
1.19 
1.29 
1.03 
1.09 
1.12 
1.07 
1.09 
1.14 
1.29 
1.01 


15.77 
1.13 


+  .08 
+  .09 
+  .01 
+  .23 
-.22 
-.05 
-.02 
-.09 


102.02    +.561 
1.12    +.01J 


.811 


0.016 


.018 


,034 


,797 


.014 


72.5 


72.2 


1  May  31. 

Gram. 

Copper  input  in  coppered  vegetables 0. 811 

Accidental  copper  input,  based  on  copper  in  feces  of  fore  period 115 

.926 
Copper  output 700 

Retention 22 
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Chart  IX. — Daily  balances — Continued. 

SUBJECT  No.  4  (E.  S.  F.). 
Period  of  Uncolored  Peas. 


Date 
(1911). 

Nitrogen. 

Phosphorus. 

Copper, 

1 

o 

o 

o 

P. 
1 

1 

a 

1 

1 

1 

d 

PI 

u 
P 

o 

O 

4i 

s 

0 

t 

a 

i 

i ! 

1 

0 

W 

i 

1 

Mar.     1 . . 
2.. 
3.. 
4.. 
5.. 
6.. 

I:: 

9.. 
10-. 
11.. 
12.. 
13.- 
14.- 
15-. 
16.. 
17.. 
18.. 
19.. 
20.. 
21-. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28-. 
29.. 
30.. 
31.. 
Apr.     1 . . 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8-. 

9.. 
10-. 
11-. 
12-. 
13-- 
14-- 
15-. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 

Gms. 

9.3 
10.6 
10.2 
11.4 
11.1 
11.0 
10.7 

9.5 
11.5 
10.2 

9.3 
10.4 
10.9 
11.1 
10.1 

11 

10.9 

9.6 

10.7 

11.2 

10.5 

10.6 

9.9 

10.1 

10.3 

9.8 

10.0 

10.3 

10.9 

10.2 

9.1 

10.3 

9.9 

10.0 

11.0 

9.3 

9.7 

8.4 

9.4 

10.6 

10.7 

8.9 

10.8 

9.2 

8.8 

10.1 

10.6 

10.5 

10.5 

10.3 

10.2 

10.0 

10.8 

10.3 

11.1 

10.7 

11.0 

10.6 

9.2 

Gms. 

\:l 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

\i 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 

Gms. 
10.8 
12.1 
11.7 
12.9 
12.6 
12.5 
12.2 
11.0 
13.0 
11.7 
10.8 
11.9 
12.4 

\u 

11.2 
10.5 
12.4 
11.1 
12.2 
12.7 
12.0 
12.1 
11.4 
11.6 
11.8 
11.3 
11.5 
11.8 
12.4 
11.7 
10.6 
11.8 
11.4 
11.5 
12.8 
11.1 
11.5 
10.2 
11.2 
12.4 
12.5 
10.7 
12.6 
11.0 
10.6 
11.9 
12.4 
12.3 
12.7 
12.5 
12.4 
12.2 
13.0 
12.5 
13.3 
12.9 
13.2 
12.8 
11.4 

Gms. 
11.7 
12.9 
13.5 
13.6 
13.8 
14.5 
14.3 
13.8 
13.7 
13.9 
14.1 

Gms. 
+  0.9 
+     .8 
+  1.8 
+     .7 
+  1.2 
+  2.0 
+  2.1 
+  2.8 
+     .7 
+  2.2 
4-  3.3 

Gms. 

0.72 
.74 
.81 
.82 
.88 

1.02 
.98 
.87 
.90 
.87 
.74 
.85 

1.03 
.97 
.87 
.60 
.83 
.87 
.80 

1.08 
.83 
.78 
.73 
.68 
.76 
.75 
.88 
.84 
.68 
.76 
.79 
.75 
.71 
.80 
.86 

:ii 

.80 
.64 
.76 

1.07 
.57 
.73 
.82 
.80 
.67 
.83 
.95 
.71 
.91 
.90 
.82 
.88 
.89 
.87 
.83 
.92 

1.00 
.89 
.96 

Gm.    Gms. 
0.32     1.04 
.32     1.06 
.32     1.13 
.32     1.14 
.32     1.20 
.32     1.34 
.32     1.30 
.32     1.19 
.32     1.22 
.32     1.19 
.32     1.06 
.32     1.17 
.32     1..35 
.32     1.29 
.28     1.15 
.28       .88 
.28     1.11 
.28     1.15 
.28     1.08 
.28     1.36 
.28,     1.11 
.28     1.06 
.28     1.01 
.28       .96 
.28     1.04 
.28     1.03 
.28     1.16 
.28     1.12 
.28       .96 
.28     1.04 
.28     1.07 
.28     1.03 
.28       .99 
.28     1.08 
.28     1.14 
.33     1.04 
.33,     1.04 
.33;     1.13 
.33!      .97 
.33     1.09 
.33     1.40 
.33       .90 
.33,     1.06 
.331     1.15 
.33     1.13 
.33     1.00 
.331     1.16 
.331     1.28 
.33j     1.04 
.391     1.30 
.39;     1.29 
.39;     1.21 
.39'     1.27 
.39     1.28 
..39     1.26 
.39     1.22 
.39     1..31 
.39     1.39 
..39     1.28 
.39'     1.35 

Gms. 
1.20 

Gm. 

-1-0  16 

Gm. 

Gm. 

Gm. 

Kilos. 
66.1 

2 

1.18  4-  .12 

3 

1.31 
1.32 
1.29 
1.58 
1.32 
1.24 
1.29 
1.38 
1.26 
1.27 
1.62 
1.31 
1.23 
1.29 
1.35 
1.24 
1.31 
1.59 
1.37 
1.18 
1.30 
1.33 
1.22 
1.28 
1.55 
1.33 
1.22 
1.28 
1.31 
1.20 
1.27 
1.56 
1.36 
1.23 
1.22 
1.34 
1.22 
1.32 
1.56 
1.36 
1.22 
1.28 
1.34 
1.27 
1.29 
1.62 
1.39 
1.28 
1..30 
1.37 
1.24 
1.24 
1.60 
1.39 
1.29 
1..31 
1.37 
1.29 

+  .18 
+  .18 
+  .09 
+  .24 
+  .02 
+  .05 
+  .07 

4 

f) 

8 

65.5 

q 

10 

+  .19 
+  .20 
+  .10 
+  .27 

11 

^'> 

13.5!+  1.6 
14.8,+  2.4 
14.3+  1.7 
13.5;+  1.9 
14.0+  2.8 
13.5+  3.0 
13.6|+  1.2 
14.2+  3.1 
15.6!+  3.4 
15.6!+  2.9 
14.1+  2.1 
14.3j+  2.2 
14.1+  2.7 
14.0+  2.4 
13.9+  2.1 
15.4+  4.1 

15.1  +  3.6 
14.0!+  2.2 
13.4,+  1.0 
13.31+  1.6 
13.9+  3.3 
13.7+  1.9 
15.6+  4.2 
15.5+  4.0 
13.7+     .9 
13.4+  2.3 
13.7+  2.2 
13.7+  3.5 
13.8+  2.6 
15.2+  2.8 
15.1+  2.6 
13.2+  2.5 
14.0;+  1.4 
13.5+  2.5 
14.2,+  3.0 
13.7|+  1.8 
15.4!+  3.0 
15.4,+  3.1 
13.41+     .7 

13. 2  +     .7 
13.4+  1.0 
13.7,+  1.5 
13.4i+     .4 
14.7:+  2.2 
14.9'+  1.6 
13.5+     .6 
13.7,+     .5 
14.3+  1.5 
14.2'+  2.8 

IS 

14 

1=) 

+  .02 
+  .08 
+  .41 
+  .24 
+  .09 
+  .23 
+  .23 
+  .26 

0.016 

66.4 

16 

17 

18 

IQ 

TO 

?1 

?9 

+  .12 
+  .29 
+  .37 
+  .18 

66.5 

?3 

?4 

?T 

?f, 

+  .25 

?7 

+  .39 
.21 
+  .26 
+  .24 
+  .24 
+  .17 
+  .28 
+  .48 
+  .22 
+     19 

?8 

?9 

66.6 

.SO 

31 

.S'> 

3S 

34 

35 
36 

•"^l 

67  i 

37 

+  .18 
+  .21 
+  .25 
+  .23 
+  .16 
+  .46 
+  .16 
+  .13 
+  .21 
+  .27 
+  .13 
+  .34 
+  .35 

-  .02 
+  .01 
+  .16 

-  .03 

-  .04 
+  .34 

38 

39 

40 

41 

4? 

43 

67  5 

44 



4o 

46 

47 

48 

49 
.50 

.027 

"  67.7 

.SI 

.•i? 

."iS 

.■H 

St 

56 
57 

+  .17 

-  .02 

-  .08 
+  .09 

-  .06 

68.6 

58 

59 

60 
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Chabt  IX. — Daily  balances — Continued, 

SUBJECT  No.  4— CJontinuod. 

Peeiod  op  Uncoloeed  Peas— Continued. 


i 

Date 

(1911). 

Nitrogen. 

Phosphorus. 

Copper. 

i 

•c 
o 

0 

4J 

4^ 

1 

2 
I 

P 

0 

0 

4i 
1 

i 

1 

3 

1 

0 

03 

n 

.a 
1 

61 

Apr.  30.. 
May     1.. 

2.. 

3.. 

4.. 

6.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 

Total.... 
Average. 

Chns. 
11.2 

Gms. 

2-2 

Gms. 
13.4 
13.1 
13.4 
12.7 
12.2 
11.9 
13.8 
12.2 
14.0 
12.3 
11.9 

Gms. 
14.0 
15.2 
14.6 
12.6 
13.0 
13.2 
13.4 
13.5 
14.2 
14.0 
13.0 
13.3 
13.4 
13.3 
13.5 
13.8 
13.3 

Gms. 
+    0.6 
+    2.1 
+    1.2 
-      .1 
+      .8 

Gms. 

0.71 

.90 

1.01 

1 

1  02 

Gms. 

0.39 
.39 
.39 

.26 
.26 
.26 
.26 
.26 
.26 
.2C 
.26 
.26 
.26 
.26 
.26 
.26 
.26 

Gms. 
1.10 

Gms. 

1.30 

Gms. 

4-        20 

Gm. 

Gm. 

Gm. 

Kilos. 

6'' 

10.9     2.2 
11.2     2.2 

11.2  1.5 
10.7     1.5 

10.4  1.5 

12.3  1.5 

10.7  1.5 

12.5  1.5 

10.8  1.5 

10.4  1.5 

l.29i    l..^9-^-    .."^n 

63 
64 

1.40 
1.03 

1.11 

1.06 
1.28 

1.35-     .05 
1.22+     .19 
1.26+     .15 
1.29  4-       2:^ 

0.057 

6^1 

66 

67 

1.27 

-    .m 

68 

+     1.3 

94 

1.20 

1.23i+     .03 
I.47I+     .25 
1.28+     .04 
1.26+     .12 
1.26+     .12 
1.34+     .05 
1.24+     .03 
1.29+     .23 
1  s)<  4-      1  .=; 

69 
70 

+      .2     .96 
+     1.7     .98 
+    1.1      .88 
+    1.2     .88 
+    1.4;  1.03 
+      .9|     .95 

-  1.0     .80 
+       .4      .97 

-  .5     .99 

1.22 
1.24 
1.14 
1.14 
1.29 
1.21 
1.06 
1.23 





71 



7? 

10. 6j     1.5 

12.1 

73 

10. 5I     1.5      12-0 



74 

10. 9i     1.5 
13. 0:     1.5 
11.9     1.5 
12  3     15 

12.4 
14.5 
13.4 
1."^  « 

75 

76 

1.25     1.23—     .02 

.041 

804.5129.5 
10.5     1.7 

934.0 
12.2 

1074.4 
14.0 

+140.4 
+    1.8 

64.93 
.84 

24.08 
.31 

89.01101.94+12.93 
1.15     1..32i4^     .17 

.188 



Peeiod  of  Coppee  Sxtlphate. 


78 

May  17.. 

10.8 

12.2 

12.8  + 

0.6 

0.89 

0.30 

1.19 

1.31 

+  0.12  0.0314 

68.2 

79 

18.. 

10.7 

12.1 

13.6!  + 

1.5 

.83 

.30 

1.13 

1.36 

+     .23 

.0314 



80 

19.. 

10.9! 

12.3 

12.9  + 

,6 

.95 

.30 

1.25 

1.42+     .17 

.0314 



81 

20.. 

11.8 

13.2 

13.6  + 

.4 

1.01 

.30 

1.31 

1.45+     .14 

.0314 

82 

21.. 

12.3 

13.7 

14.0  + 

.3 

.83 

.30 

1.13 

1.38+     .25 

.0314 

83 

22.. 

9.81 

11.2 

13.6  + 

?.4 

,91 

.30 

1.21 

1.53+     .32 

84 

23.. 
Total.... 

13.2; 

14.6 

14.2- 

.4 

1.11 

.30 

1.41 

1.37-     .04 

6.125 

79.5 

9  8 

89.3 

94.7  + 

5  4 

6  ."^3 

2.10 

8.63 

9.82:+  1.19 

.157 

.125 

Average. 

u.. 

1.4 

12.8 

.7 

.93 

.30 

1.23 

1.404-     .17 

After  Peeiod— Uncoloeed  Pe.a.s. 


85 
86 

May   24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 

Total.... 
Average- 

Grand 

total. 

Average. 

10.9 
11.1 
11.4 
10.3 
11.8 
12.4 
10.9 

1.2 
1  2 

12.1 
19  R 

13.4+     1.3 
14  2  +     19 

0.94 

.84 

0.25 
.25 
.25 
.25 
.25 
.25 
.25 

1.19 
1.09 
1.18 
1.16 
1.12 
1.29 
1.15 

1 

1.38+  0.19 
1.39+     .30 
1.36+     .18 
1.35+     .19 
1.35+     .23 
1.51+     .22 
1.33J+     .18 

...... 

67.3 

S7 

1.2:     12.6 
1.2j     11.0 
1.2     13.0 
1.2     13.6 

13.6+     1.0 
14.1+     2.6 
13.9+       .9 
14.6+     1.0 
13.8,+    1.7 

.93 
.91 
.87 
1.04 
.90 

^S 

89 

<H) 

91 

1.2 

12.1 

0.014 

167.3 

78.8 
11.3 

8.4 
1.2 

87.2 
12.0 

97.6+  10.4 
13.9+     1.4 

6.43 
.92 

1.75 
.25 

8.18 
1.17 

9.67+  1.49 
1.38+     .21 

.014 

962.8 
10  6 

147.7 
1.6 

1,110.5 
12.2 

1,266.7+156.2 
13.9         1.7 

1 

77.89 

.85 

27.93 
.31 

105.82 
..16 

121.43+15.61 

I..33++     .17 

.157 

.327 

-0.1 

70 

May  31. 
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Chart  IX. — Daily  balances — Continued, 

SUBJECT  No.  5  (C.  P.  K.). 
PoKK  Pbeioi>— Uncoloeed  Peas. 


*» 

Nitrogen. 

Phosphorus. 

Copper. 

m 

0? 

^ 

Date 

4^ 

1 

1 

i 

5 

^ 

"3 

(1911). 

a 

:3 

i 

o 

>f 

« 

1 

a. 

3 

>> 

.a 

1- 

i 

1 

«-• 

o 

o 

S 

•« 

v., 

o 

o 

.^ 

03 

o 

« 

O 

o 

H 

H 

fi 

O 

O 

&H 

E-" 

G 

o 

m 

PQ 

Gms. 

Oms. 

Oms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gn. 

Gm. 

Gm. 

Gm. 

Kilos. 

1 

Mar.     1.- 
2.. 

i.: 

11.3 
10.9 
9.4 
13.0 

1.8 
1.8 
1.8 
1.8 

13.1 
12.7 
11.2 
14.8 

11.6-    1.5   0.89 
13.5+      .8     .75 
13.4+     2.2     .71 
13.8-     1.0    1.00 

0.38 
.38 
.38 
.38 

1.27 
1.13 
1.09 
1.38 

1.09-0.18 
1.22+  .09 
1.29+  .20 
1.33-  .05 

74.6 

0 

3 

4 



0 

5.. 
6.. 
7.. 

9.9 
13.5 
11.6 

1.8 
1.8 
1.8 

11.7 
15.3 
13.4 

14.3+     2.6     .65 
14.5-       .8   1.20 
14. 9  +     1. 5      .  92 

.38 
.38 
.38 

1.03 
1.58 
1.30 

1.31+  .28 
1.57  -  .01 



fi 

7 

1.34+  .04 

8 

8.. 

11.9 

1.8 

13.7 

13.2-       .5      .88 

.38 

1.26 

1.06 

-  .20 

74.5 

q 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 

Total.... 

12.2 
8.7 

13.1 
8.4 

13.3 
8.7 

1.8 

1.8 
1.8 

\l 
1.8 

14.0 
10.5 
14.9 
10.2 
15.1 
10.5 

13.8-       .2     .81 
13.6+     3.1      .60 
14.1-       .8    1.03 
13.2+     3.0     .57 
14.6-       .5    1.27 
15.0+     4.5     .51 

.38 
.38 
.38 
.38 
.38 
.38 

1.19 
.98 

1.41 
.95 

1.65 
.89 

1.26 
1.31 
1.19 
1.20 
1.60 
1.32 

+  .07 
+  .33 

-  .22 
+  .25 

-  .05 
+  .43 

10 

11 

T> 

n 

14 



0.036 

155.9 

25.2 

181.1 

193.5+12.41    1.79 

5.32 

17.11 

18.09 

+  .98 

-.036 

Average. 

11.1 

1.8 

12.9 

13.8+     .9       .84 

1 

.38 

,.^ 

1.29 

+  .07 

-.003 

Period  o?  Coppebed  Peas. 


15 
16 

Mar.  15.. 

16.. 

17.. 

18.. 

19.. 

20.. 

21.. 

22.. 

23.. 

24.. 

25.. 

26.. 

27.. 

28.. 

29.. 

30.. 

31.. 
Apr.     1.. 

3.. 

4.. 
5.. 
6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
201. 
26.. 
27.. 
28.. 

14.8 

8.6 
12.6 
11.4 
11.5 
11.2 
12.1 
11.3 
13.6 

8.4 
10.6 
13.5 
11.0 
12.5 
11.0 

8.3 

9.5 
12.0 
13.2 

8.9 
12.5 
13.6 
10.1 

8.0 

8.6 
11.0 

9.8 
12.5 
12.0 
10.9 
10.5 

9.1 
11.6 
11.7 
14.9 
12.0 
12.0 
11.2 

8.5 
10.6 

1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.7 
1.7 
1.7 
1.7 

1:? 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 

1:? 

1.9 
1.9 
L9 

16.7 
10.5 
14.5 
13.3 
13.4 
13.1 
14.0 
13.2 
15.5 
10.3 
12.5 
15.4 
12.9 
14.4 
12.9 
10.2 
11.4 
13.9 
15.1 
10.8 
14.4 

9.7 
10.3 
12.7 
11.5 
14.2 
13.7 
12.6 
12.2 
10.8 
13.3 
13.4 
16.6 
13.7 
13.7 
13.1 
10.4 
12.5 

13.0 
14.0 

4- 

3.7 
3.5 

1.17 
4.'. 

0.42 
.42 
.42 

!42 
.42 
.42 
.42 
.42 
.42 
.42 
.42 
.42 
.42 
.42 
.42 
.42 
.42 
.42 
.36 
.36 
.36 
.36 
.36 
.36 
.36 
.36 
.36 
.36 
.36 
.36 
.36 
.36 
.36 
.36 
.48 
.48 
.48 

1.59 

.87 
1.49 
1.26 
1.35 
1.37 
1.23 
1.29 
1.36 

.90 
1.09 
1.50 
1.32 
1.26 
1.20 

.82 
1.05 
1.38 
1.39 

.96 
1.49 
1.34 

.92 

.65 
1.16 
1.26 
1.13 
1.36 
1.28 

.99 
1.03 
1.00 
1.19 
1.30 
1.57 
1.19 

.64 
1.27 
1.06 
1.20 

1.07 
1.24 
1.34 
1.21 
1.30 
1.55 
1.41 
1.03 
1.27 
1.33 
1.22 
1.24 
1.52 
1.36 
1.07 
1.28 
1.36 
1.14 
1.24 
1.52 
1.37 
1.11 
1.24 
1.39 
1.26 
1.30 
1.50 
1.40 
1.14 
1.29 
1.33 
1.29 
1.30 
1.64 
1.41 
1.14 
.24 
1.22 
1.31 
1.35 

-0.52 
+  .37 

-  .15 

-  .05 

-  .05 
+  .18 
+  .18 

-  .26 

-  .09 
+  .43 
+  .13 

-  .26 
+  .20 
+  .10 

-  .13 
+  .46 
+  ..31 

-  .24 

-  .15 
+  .56 

-  .12 

-  .23 
+  .32 
+  .74 
+  .10 
+  .04 
+  .37 
+  .04 

-  .14 
+  .30 
+  .30 
+  .29 
+  .11 
+  .34 

-  .16 

-  .05 

-  .40 

-  .05 
+  .25 
+  .15 

0.0171 
.0180 
.0191 
.0164 
.0168 
.0165 
.0179 
.0165 
.0147 
.0170 
.0179 
.0183 
.0162 
.  0173 
.0186 
.0156 
.0176 
.0180 
.0167 
.0147 
.0146 
.0218 
.0242 
.0226 
.0210 
.0236 
.0208 
.0232 
.0234 
.0230 
.0218 
.0186 
.0202 
.0190 
.0218 
.0212 

■.'6255 
.0288 
.0177 

75.3 

17 

13.5'- 
13.7  + 

14.4  + 
15.6  + 

16.5  + 

13.0  + 
14.5- 
14.4  + 
14.4J  + 
14.0- 
15.3  + 

16.1  + 
13.61  + 
13.7i  + 
13.9  + 
13.9 
13.8- 

15.6  + 
16.3  -<- 

l.Ol  1.07 

.4     .84 
1.0      .93 

18 

19 

?n 

2.5 
2.5 

.4 
1.0 
4.1 
1.9 
1.4 
2.4 
1.7 

.7 
3.5 
2.5 

.0 
1.3 
4  8 

.95 
.81 
.87 
.94 
.48 
.67 
1.08 
.90 
.84 
.78 
.40 
.63 
.96 
.97 
.54 

?1 

?•? 

74.1 

n 

?4 

?5 

?6 



27 

28 
29 
30 

"74."  8 

31 

3? 



33 

34 

a*) 

1.9 

1    07 

0.314 

36 
37 
38 

13.6 
14.1 
14.3 
14.6 
13.9 

+ 
+ 

+ 

+ 

1. 7|     .  98 
2..3i     .56 
4.  6|     .  29 
4.3     .80 
1.2!     .90 
3.71     .77 
1.9   1.00 
.41     .92 
2.0'     .63 
1.6:     .67 

75.0 

39 

40 

41 

15.2I  + 
16.1I  + 
13.3- 
14.6  + 
13.8I  + 
14.9'  + 
14.0  + 
16.0  + 
16.1- 
12.9- 
2.0- 
13.3:  + 
14.0'  + 
14.4  + 

A7. 

43 

44 



75.0 

45 

46 

4.1 
.7 

2.6 

.5 

.8 

11.7 

.2 

3.6 

1.9 

.64 
.83 
.94 
1.21 
.83 
.28 
.79 
.58 
.72 

47 
48 

49 

50 

51 
52 
53 

.330 

■73.6 

64 

Sick  Apr.  21-25. 
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COPPER   AND    THE    HEALTH    OF    MAK. 


Chart  IX. — Daily  balances — Continued. 

SUBJECT  No.  S-Continued. 

Period  of  Coppebed  Peas— Continued. 


.»^' 

Nitrogen. 

Phosphorus. 

Copper. 

<a 

Date 

(1911). 

1 

6 

t 

D 

a 

03 
X2 

a 

O 

4i 

Pi 

"3 

i 

§ 

i 
1 

>> 

3 

1 

B 

n 

^ 

>-> 

3 

M 

3 

H 

>> 

? 

1 

>. 

o 

o 

o 

a 

ft 

^ 

O 

H 

H 

fi 

o 

o 

&H 

H 

" 

o 

pq 

pq 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms.  1  Gms. 

Gms. 

Gms. 

Gm. 

Kilos. 

55 

Apr.  29.. 

30.. 

May     1 . . 

11.1 

1.9 
1.9 
1.9 

13.0 
15.8 
12.2 

14.6 
14.7 
15.3 

+    1.6 
-     1.1 
+    3.1 

0.94 
1.19 
.91 

0.48 
.48 
.48 

1.42 
1.67 
1.39 

1.28-0.14*0.0276 
1.36-  .31    .0264 
1.56+  .17    .0222 

5fi 

57 

58 

2.. 
3.. 

4.. 

11.6 
10.7 
10.9 

1.9 
2.0 
2.0 

13.5 
12.7 
12.9 

14.  C 
13.0 
13.5 

+    1.1 
+       .3 
+      .6 

.96 
.97 

.8.5 

.48 
.40 
.40 

1.44 
1.37 
1.25 

1.34'-  .10 
1.15;-  .22 
1.24-  .01 

.0276 
.0311 
.0305 

0.190 

5P 

73.1 

60 

61 

5.. 

10.1 

2.0 

12.1 

U.O 

+     1.9 

.76 

.40 

1.16 

1.29+  .13 

.0341 

62 

C.. 

10.4 

2.0 

12.4 

13.8 

+     1.4 

.73 

.40 

1.13 

1.24+  .11 

.0323 

63 

7.. 

8.0 

2.0 

10.0 

14.5 

+     4.5 

.51 

.40 

.91 

1.28+  .37 

.0294 

64 

8.. 

11.8 

2.0 

13.8 

14.8 

+     1.0 

.96 

.40 

1.36 

1.50+  .14 

.0291 

a5 

9.. 

10.6 

2.0 

12.0 

14.3 

+     1.7 

.80 

.40 

1.20 

1.29 

+  .OS 

.03361... 

66 

10.. 

9.5 

2.0 

11,5 

13.1 

+     1.6 

,68 

.40 

1.08 

1,15 

+  .07 

.0275 

73.4 

67 

11.. 

6.0 

2.0 

8,0 

14.0 

+     6.0 

,29 

.40 

.69 

1.26 

+  .57 

.0306 

68 

12.. 

9.4 

2.0 

11.4 

13.9 

+     2.5 

,68 

.40 

1.08 

1.?9 

+  .21 

.0359 

69 

13.. 

15.2 

2.0 

17.2 

13.8 

-     3.4 

1.10 

.40 

1.50 

1.21 

-  .29 

.0324 

70 

14.. 

10.8 

2.0 

12.8 

14.5 

+     1.7 

.82 

.40 

1.22 

1.32 

+  .10 

.0342 

71 

15.. 

10.4 

2.0 

12.4 

15.2 

+    2.S 

.80 

.40 

1.20 

1.48 

+  .28 

.0335 

72 

16.. 
Total.... 

10.2 

2.0 

12.2 

13.9 

+    1.7 

.77 

.40 

1.17 

1.25 

+  .08 

.0345 

.424 

693.0 

108.4 

746.4 

820.4 

+  74.0 

46.41 

23.54 

69.95 

74.42 

+4.47 

1.306 

1.258 

+  .048 

Average. 

n.o 

1.9 

12.9 

14.1 

+     1.2 

.80 

.40 

1.20 

1.28 

+  .08 

.023 

.022 

+.001 

After  Period— Uncolored  Peas. 


May  17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 

Total.... 
Average 

Grand 

total. . . 
Average. 


5.3 
13.6 
9.0 


10.3 
10.1 


10.0 
11.8 
12.1 


141.1 
10.1 


935.0 
10.9 


29.4 
2.1 


163.0 
1.9 


7.5 
15.8 
11.2 
12.0 
12.7 
12.1 
12.5 
12.1 
11.8 
12.0 
10.9 
12.0 
13.8 
14.1 


170.5 
12.2 


12.3 
13.5 
12.5 
13.1 
13.9 
14.2 
13.9 
12.7 
14.0 
13.2 
14.1 
13.6 
14.7 
13.4 


189.1 
13.5 


1,098.01,203.0 
12.8:     14.0 

I 


0.23 
1.16 
.67 


+  18.610.71 
+     1.31     .77 


+  105.0  68.91 
+     1.2     .80 

I 


0.45 
.45 
.45 
.45 
.45 
.45 
.45 
.38 
.38 
.35 
.38 
.38 
.38 
.38 


5.81 
.41 


34.67 
.40 


0.68 
1.61 
1.12 
1.14 
1.34 
1.27 
1.22 
1.17 
1.22 
1.10 
1.09 
1.05 
1.21 
1.30 


16.52 
1.18 


1.15 
1.25 
1.24 
1.27 
1.30 
1.48 
1.21 
1.16 
1.27 
1.17 
1.27 
1.24 
1.44 
1.18 


17.63 
1.26 


103.58110.14 
1.20,     1.28 


+  1.11 
+  .08 


+6.56 
+  .08 


,019 


-.074 
-.005 


1.306   1.368 


-.062 


73.2 


Copper  input  in  coppered 

Accidental  copper  input,  based  on  copper  of  feces  of  fore  period 


Copper  output.. 
Retention. 
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Chart  IX. — Daily  balance — Continued. 

SUBJECT  No.  6  (W.  C.  T.). 
Fore  Period— Uncolored  Peas. 


Nitrogen. 


Phosphorus. 


Date 
(1911). 


Copper. 


10 
11 

12  I 

13  ' 


Mar. 


S. 

9. 
10. 
11. 
12- 
131 


Gms. '  Gms. 
10.  li      1.' 

8.2i 
10.0, 
10.0' 

9.81 
10.21 
10.0 


9.4; 

8.9i 
9.3 
10.1 
12.3 


Gnu.' 
11.8 
9.9 
11.7 
11.7, 
11.5 
11.9 
11.7 
11.1, 
11.1 
10.6 
11.0 
11.8 
14.0 


Gm^. 


Gms. 


12.5  + 
13.8  + 

14.0  + 

14.1  + 

14.7  + 
15.5  + 
15.0  + 
14.?  + 

14.2  + 

14.2  + 
14.4  + 

14.3  + 

15.8  + 


G;/w.' 
.56 


Gvns. 
0.30 
.30 
.30 
.30 
.30: 
.30 
.30 
.301 
.301 
.30 
,30' 
.30! 
.30 


Gm^. 
0.99! 
.86; 
1.03! 
1.06 
1.09; 
1.09 
1.13 

.87; 

1.02 

.97: 

.93! 
1.13 
1.13 


Gms.   Gms. 
1.19+0.20' 


Gm. 


Gm. 


Gm. 


Kilos. 
67.4 


Total... 
Average. 


9.S 


22.1    149.8    186.8+  37.0 
1.7     11.5     14.4+    2.9 


).40 
.72 


,30 


13.30 
1.02 


1.19  + 
1.31  + 
1.31  + 
1.31  + 
1.64'  + 
1.311  + 
1.19!  + 
1.25i  + 
1.31  + 
1.18!  + 
1.271  + 
1.69  + 


oo 

18 

32 

23 

34 

25 

14' 

56! 


69.0 


0.029 


17.15+3.85 -.029. 

1.32|+  .30 !-.002. 

I  I  I  I 


Period  of  Coppered  Peas. 


14 

15 

Mar.  22.. 
23.- 
24.. 
25-. 
26.. 
27.. 
28.. 
29.. 
30-. 
31.. 

....  ^ 

4-. 

5.. 
6.. 

s'.'. 

9.. 
10-- 
11-- 
12.. 
13.. 
14.. 
15.. 
16.. 

i:: 

20.. 
21.. 
22.- 
23-- 
24.. 
25.. 
26.. 
27.. 
28-. 
29-- 
30-. 

12.5, 
11.9; 
9.8j 

10.  l| 
11.51 
11.7 
10.8; 
10.6 

9.5, 
9.01 
8.8, 
10.2, 
9.4, 
8.4. 
9.4 
8.5, 
11.6 
9.8i 
9.6 
9.1' 
9.2 
9.6, 
9.9; 
10.6 
11.6 
11.5: 
11.5: 
10. 4i 
10.6 
9.9 
10.6, 
11.1 
11.2 
10.2 
9.6 
10.1 
9.6, 
9.7| 
10.3 
10. 8i 

11.  si 

1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.& 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 

14.2 
13.6 
11.5 
11.4 
11.8 
13.2 
13.4 
12.5 
12.3 
11.2 
10.7 
10.5 
11.9 
11.1 
10.3 
11.3 
10.4 
13.5 
11.7 
11.5 
11.0 
11.1 
11.5 
11.8 
12.5 
13.5 
13.4 
1.3.4 
12.7 
12.9 
12.2 
12.9 
13.4 
13.5 
12.5 
11.9 
12.4 
11.9 
12.0 
12.6 
13.1 
14.1 

1 

14.7  + 
15.0  + 
14.9  + 

14.8  + 
14.8  + 
16.3,+ 

16.0  + 
14.7  + 

14.1  + 

14.3  + 

14.4  + 
14.7  + 
16.7  + 
16.3,+ 
14.2!  + 
14.2;  + 

14.6  + 

14.5  + 
14.4  + 
15.8,+ 

15.7  + 

13.8  + 

14.6  + 

14.1  + 

14.9  + 

14.7  + 
16.3  + 

15.8;+ 

13.51  + 
13.7  + 

14.2  + 

14. 3  + 

14.4  + 
15.3  + 
15.6  + 
13.9  + 
14.3  + 
14.9  + 
15.0  + 
14.9  + 
16.0,+ 
15.4!  + 

0.5 
1.4 
3.4 
3.4 
3.0 
3.1 
2.6 
2.2 
1.8 
3.1 
3.7 
4.2 
4.8 
5.2 
3.9 
2.9 
4.2 
1.0 
2.7 

n 

2.7 
3.1 
2.3 
2.4 
1.2 
2.9 
2.4 

.8 
.8 
2.0 
1.4 
1.0 
1.8 
3.1 
2.0 
1.9 
3.0 
3.0 
2.3 
2.9 
1.3 

0.75 
.69 
.85 
.74 
.65 
.83 
.95 
.70 
.83 
.70 
.66 
.65 
.79 
.73 
.55 
.70 
.71 
.63 
.70 
.75 
.74 
.78 
.78 
.78 
.78 
.78 
.90 
.80 
.73 
.70 
.78 
.75 
.78 
.81 
.73 
.67 
.76 
.71 
.62 
.80 
.84 
.89 

0.28 
.28 
.28 
.28 
.28 
.28 
.28 
.28 
.28 
.28 
.28 
.28 
.28 
.28 
.32 
.32 
.32 
.32 
.32 
.32 
.32 
.32 
.32 
.32 
..32 
.32 
..32 
.32 
.39 
.39 
.39 
.39 
.39 
.39 
.39 
.39 
.39 
..39 
..39 
.39 
.39 
.39 

I.O3I 

.971 

1.13 

1.02 

.93 

L23I 

.98 
1.11 
.98 
.94, 
.93 
1.07 
1.01 
.87 
1.02 
1.03 
.95 
1.02 
1.07 
1.06 
1.10 
1.10 
1.10 
1.10 
1.10 
1.22 
1.12 
1.12 
1.09 
1.17; 
1.14 
1.17, 
1.20' 
1.12 
1.06 
1.15 
1.10 
1.01 

L23I 
1.28'- 

1.15+0 

1.27  + 
1.33,+ 

1.20  + 
1.29,+ 
1.69  + 
1.32'  + 
1.19  + 

1.26  + 

1.34  + 
1.15  + 
1.30!  + 
1.61  + 

1.35  + 

1.19  + 

1.21  + 

1.35  + 

1.20  + 

1.30  + 
1.55  + 

1.31  + 

1.22  + 
1.22  + 

1.31  + 
1.24  + 
1.34  + 
1.64  + 
1.34  + 

1.22  + 

1.28  + 

1.36  + 
1.19  + 
1.28  + 
1.58  + 

1.37  + 

1.23  + 

1.27  + 
1.37  + 

1.24  + 

1.32  + 
1.60  + 
1.36  + 

.12 
.30 
.20 
.18 
.36 
.48 
.09 
.21 
.15 
.36 
.21 
.37 
.54 
.34 
.32 
.19 
.32 
.25 
.28 
.48 
.25 
.12 
.12 
.21 
.14 
.24 
.42 
.22 
.10 
.19 
.19 

:;t 

.17 
.12 
.27 
.23 
.13 
.37 
.07 

0.0165 
.0147 
.0170 
.0179 
.0183 
.0162 
.0173 
.0186 
.0156 
.0176 
.0180 
.0167 
.0147 
.0146 



66.7 

16 
17 
18 

19 

20 
21 
?? 

"'66.5 

23 
24 

..       . 


?5 

: 

26 
27 

6.i75 

28 
29 

.0164 
.0182 
.0170 
.0158 
.0177 
.0156 

69.0 

30 

31 

32 
33 



34 

.0174 
.0176 
.0173 
.0164 
.0140 
.0152 
.0143 

35 
36 
37 

69.0 

38 

39 

40 

41 

.0164 
.0159 
.0119 
.0117 
.0122 
.0102 
.0125 
.0129 
.0128 
.0144 
.0089 
.01.38 
.  01.32 
.0111 
.0138 

.248 

42 
43 

69.2 

44 



45 
46 

47 

48 

49 
50 



69.7 

51 

52 
53 
54 
66 



.258 

1  Sick  Mar.  14-21. 
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COPPEK   AND    THE    HEALTH    OF    MAN. 


Chart  IX. — Daily  balances — Continued. 

SUBJECT  No.  6— Continued. 

Peeiod  of  Coppered  Peas— Continued. 


1 

Date 
(1911). 

Nitrogen. 

Phosphorus. 

Copper. 

6 

D 

"S 

o 

*5 
p. 

1 

I 

*5 
3 

a 

l3 

3 
P 

?; 

1 

o 

a 

1 

"^ 

■s 

^ 

3 

« 

s 

B 

>, 

3 

Ph 

>> 

o 

o 

o 

3 

p 

o 

o 

H 

H 

P 

O 

O 

H 

H 

P 

o 

m 

m 

Qms. 

Gras. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gm. 

Gm. 

Gm. 

Kilos. 

56 

May     3.. 

10.5 

2.C 

12.5 

13.9 

+     1.4 

0.72 

0.30 

1.02 

1.2C 

+  0.18 

0. 0193 

70.4 

57 

4.. 

10.5 

2.C 

12.5 

14.2 

+    1.7 

.61 

.30 

.91 

1.26'+    .35 

.0182 

58 

5.. 

9.6 

2.C 

11.6 

14.8 

+    3.2 

.69 

.30 

.99 

1.30i+    .31 

.0206 

59 

6.. 

9.5 

2.0 

11.5 

14.9 

+    3.4 

.72 

.30 

1.02 

1.25 

+    .23 

.0199 

60 

7.. 

10.  C 

2.C 

12.0 

15.6 

+    3.6 

.62 

.30 

.92 

1.31 

+    .39 

.0179 

61 

8.. 

11.4 

2.C 

13.4 

16.3 

+    2.9 

.81 

.30 

1.11 

1.60 

+     .49 

.0182 

62 

9.. 

10.  g 

2.C 

12.8 

15.1 

+    2.3 

.78 

.30 

1.08 

1.2S 

+     .20 

.0198 

63 

10.. 

9.2 

2.C 

11.2 

14.1 

+    2.9 

.52 

.30 

.82 

1.22 

+     .40 

.0175 

64 

11.. 

8.2 

2.C 

10.2 

15.  C 

+    4.8 

.62 

.30 

.92 

1.28 

+     .36 

.0189 

65 

12.. 

10.0 

2.0 

12.0 

14.8 

+    2.8 

.73 

.30 

1.03 

1.32 

+     .29 

.0214 

66 

13.. 

10.0 

2.C 

12.0 

14.6 

+    2.6 

.79 

.30 

1.09 

1.21 

+     .12 

.0201 

67 

14.. 

11.1 

2.0 

13.1 

14.7 

+     1.6 

.83 

.30 

1.13 

1.32 

+     .19 

.0207 

68 

15.. 

11.2 

2.0 

13.2 

16.3 

+    3.1 

.93 

.3(1 

1.23 

1.56 

+     .33 

.0202 

16.. 
Total.... 

11.4 

2.0 

13.4 

14.7 

+    1.3 

.89 

.30 

1.19 

1.25 

+     .06 

.0210 

0.292 

575.1 

110.6 

685.7 

833.7 

+  148.0 

41.73 

18.06 

59.79 

73.79 

+14,00 

.912 

.973 

-.061 

Average. 

10.3 

2.0 

12.3 

14.9 

+     2.6 

.75 

.32 

1.07 

1.32 

+     .25 

.016 

.017 

-.001 



i 


After  Period— Ukcolored  Peas. 


70 

May   17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 

Total.... 
Average. 

Grand 

total . . 

Average. 

9.6 
9.7 
10.0 
9.5 
9.9 
9.6 
9.7 
10.1 
10.6 
12.6 
11.5 
11.5 
10.8 
10.2 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 

11.3 
11.4 
11.7 
11.2 
11.6 
11.3 
11.4 
11.9 
12.4 
14.4 
13.3 
13.3 
12.6 
12.0 

13.5 
14.6 
13.6 
14.0 
15.2 
15.3 
14.9 
14.0 
15.0 
14.0 
15.0 
15.0 
16.3 
14.7 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 
+ 

2.2 
3.2 
1.9 
2.8 
3.6 
4.0 
3.5 
2.1 
2.6 
.4 
1.7 
1.7 
3.7 
2.7 

0.64 
.69 
.74 
.53 
.71 
.75 
.92 
.76 
.83 
.85 
.73 
.72 
.76 
.75 

0.27 
.27 
.27 

.27 

:g 

.27 
.26 
.26 
.26 
.26 
.26 
.26 
.26 

0.91 

.96 

1.01 

.80 

.98 

1.02 

1.19 

1.02 

1.09 

1.11 

.99 

.98 

1.02 

1.01 

1.20 
1.25 
1.29 
1.28 
1.33 
1.54 
1.21 
1.22 
1.26 
1.15 
1.24 
1.29 
1.51 
1.21 

+  0.29 
+     .29 
+     .28 
+     .48 
+     .35 
+     .52 
+     .02 
+     .20 
+     .17 
+     .04 
+     .25 
+     .31 
+     .49 
+     .20 

70.4 

71 

7? 

73 

74 

75 

76 

0.022 

"'71.6 

78 



79 

80 

81 

8? 

83 

.015 

0) 

145.3 
10.4 

24.5 
1.8 

169.8 
12.2 

205.1 
14.7 

+ 
+ 

35.3 
2.5 

10.38 
.74 

3.71 
.26 

14.09 
1.00 

17.98 
1.28 

+  3.89 

+     .28 

-.0.37 

848.1 
10.2 

157.2 
1.9 

1,005.3 
12.1 

1,225.6 
14.8 

+  220.3 
+     2.7 

61.51 
.74 

25.67 
.31 

87.18 
1.05 

108.92 
1.31 

+21.74 
+     .26 

.912 

1.039 

-.127 

1  May  31. 

Grams. 

Copper  input  in  coppared  vegetables 0. 912 

Copper  input,  accidental,  based  on  copper  of  feces  of  fore  period 120 

1.032 
Copper  output 973 

Retention 06 


TAYLOR  S   EXPERIMENTS. 
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Chart  IX. — Daily  balances — Continued. 

SUBJECT  No.  7  (J.  F.  W.). 
Fore  Period — Uxcolored  Peas. 


Date 

Nitrogen. 

Phosphorus. 

Copper. 

i 

3 

i 

1 

^  1  s 

t 

s- 

(1911). 

C. 

1 

.2 

o. 

a  1  1 

M 

3f 

1 

s 

5 

a 

^ 

i 

s 

o 

B    1    -^ 

- 

*^ 

« 

i 

o 

, 

s 

S 

i 

1 

1 

"3 
o 

i 

o 

>> 

i 

4^ 

3 

1 

>. 

O 

o 

o 

^ 

^ 

Q 

O 

o 

H 

&- 

Q 

o 

PQ 

a 

Gms. 

Gnu. '  Gttw. 

Gnu. 

Gnu. 

Gnu. 

Gnu. 

Gnu. 

Gnu. 

Gm. 

Gm. 

Gm. 

Gm. 

Kilos. 

1 

Mar.     1.. 

10.2 

1.61     11.8 

11. 6|-  0.2 

0.62 

0.41 

1.03 

1.12+0.09' 

66.9 

2 

2.- 

10.5 

1. 6     12. 1 

12.7+     .6 

.74 

1.15 

1.10-  .05! 

3 

3.- 

10.4 

1. 61     12. 0 

12.9+     .9 

.76 

1.17 

1.29|+  .12 

4 

4.. 

10.9 

1.6'     12.5 

12.-9+     .4 

.81 

1.22 

5 

5.. 

10.5 

1. 6,     12. 1 

13.7!+  1.6 

.78 

1.19 

L29!+'.'i6 !!!!!! 

6 

6.. 

10.9 

1.6 

12.5 

14.2 

+  1.7 

.88 

1.29 

1.57,+  .28 



7 

7.. 

11.3 

1.6 

12.9 

13.7 

.85 

1.26 

1.20!-  .06 

8 

8.. 

11.4 

1.6 

13.0 

13.0 

.0 

.85 

1.26 

1.10-  .16 

...... 

"■66."5 

9 

9.. 

12.3 

1.6 

13.9 

12.9 

—  1.0 

.82 

1.23 

1.14-  .09 

10 

10-. 

11.0 

1.6 

12.6 

13.4 

+    .8 

89 

1.30 

1.31,+  .Oil 

11 

il.. 

11.8 

1.6 

13.4 

13.3 

-    .1 

.83 

1.24 

l.lOj-  .14i 

12 

12.. 

11.2 

1.6 

12.8 

13.2 

+     .4 

.69 

1.10 

1.25 

+  .15; 

— ... 

13 

13.. 

11.6 

1.6 

13.2 

14.4i+  1.2 

.  75 

1.16 

1.62 

+  .461 

14 

14.. 
Total.... 

11.2 

1.6 

12.8 

13.8+  1.0 

.70 

1.11 

1.18 

+  .07 

"6."  026 

155.2 

22.4'  177.6 

185. 7  +  8. 1 

10.97 

5.47 

16.71 

17.49 

+  .78 

-.026 

Average. 

11.1 

1.6j     12.7 

13.3J+     .6 

.78 

.41 

1.19 

1.25 

+  .06 



-.002 

Period  of  Coppered  Peas. 


Mar. 


Apr. 


15.. 
16.. 
17-. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 

I.. 

2.. 

3.- 

4.. 

5.. 

6-- 

7-. 


10.5 

1.5 

12.0 

10.5 

1.5 

12.0 

10.7 

1.5 

12.2 

10.7 

1.5 

12.2 

11.1 

1.5 

12.6 

10.6 

1.5 

12.1 

11.4 

1.5 

12.9 

11.6 

1.5 

13. 1 

11.5 

1.5 

1.3. 0| 

11.8 

1.5 

13.3 

10.2 

1.5 

11.7 

10.7 

1.5 

12.2 

11.2 

1.5 

12.  7i 

11.4 

1.5 

12.9; 

12.0 

1.5 

13.5 

11.3 

1.5 

12.8 

11.6 

1.5 

13.1, 

11.3 

1.5 

12.8! 

11.7 

1.5 

13. 2i 

11.9 

1.5 

13.4 

13.1 

1.5 

14.6 

13.1 

1.8 

14.9 

12.5 

1.8 

14.3 

11.7 

1.8 

13.5 

11.8 

1.8 

13. 6, 

11.1 

1.8 

12.9 

11.3 

1.8 

13.1 

11.8 

1.8 

13.  6 

11.2 

1.8 

13.0 

11.1 

1.8 

12.9 

11.8 

1.8 

13.6 

11.1 

1.8 

12.9 

12.5 

1.8 

14.3 

12.3 

1.8 

14.1 

12.7 

1.8 

14.5 

12.4 

1.8 

14.2 

11.9 

2.1 

14.0 

11.6 

2.1 

13.7 

12.2 

2.1 

14.3 

11.8 

2.1 

13.9 

11.3 

2.1 

13.4 

1     11.4 

2.1 

13.5 

1     11.7 

2.1 

13.8 

13.0+  1.0 
13.3+  1.3 
13.3+  1.1 
13.0+  .8 
14.3+  1.7| 
15. 3  +  3. 2 
15.4+  2.5 
1.3.5+  .41 
13.6+  .6] 
14.0+  .71 
13.  7  +  2.  Oi 
13.9+  1.7, 
15.0+  2.3 
15.0+  2.1 
13.5  .0 
12.9+  .ll 
13.6+  .51 
1.3.1+  .3! 
13.7+  .5 
15.3+  1.9 
15.0+     .4 

13.3-  1.6| 

13.4-  .91 
14.2+  .7j 
13.9+  .3 
13.9+  1.0 
15.0+  1.9 
15.2+  1.6 
13.1+  .1 
13.7+  .8 
13.8+  .2 
14.1+  1.2 
14.1- 
15.6+  1 
15.1i  + 
12.8-1 
12.7-1 
13.8  + 
14.0- 
14.2  + 
14.9+  1 
15.2+  1 
13.71- 


.91 
.74 
.78 
.67 
.88 
.63 

I 


.791 


.721       . 


.851 
.85, 
.82, 
.84' 
.75, 
.65 
.80 
.78 
.72 
.83 
.82 
.73 
.72 
1.01 
.90 
.87 
.85 
.85 
.84 
.79 
.% 


0.38 

1.18' 

.38 

1.19, 

.38 

1.22 

.38 

1.07 

.38 

1.07 

.38 

1.29 

.38 

1.12 

.38 

1.16 

.38 

1.05 

.38 

1.26i 

.38 

l.Ol! 

.38 

1.11] 

.38 

1.28' 

.38 

1.05 

.38 

1.21 

.38 

1.20 

.38 

1.17 

.38 

1.071 

.38 

1.10 

.38 

1.28 

.35 

1.23 

.41 

1.26 

.41 

1.23 

.41 

1.25 

.41 

1.16 

.41 

1.06 

.41 

1.21 

.41 

1.19 

.41 

1.13 

.41 

1.24 

.41 

1.23 

.41 

1.14 

.41 

1.13 

.41 

1.42 

.41 

1.31 

.41 

1.28 

.47 

1.32 

.47 

1.32 

.47 

1.31 

.47 

1.26 

.47 

1.43 

.47 

1.27 

.47 

1.35 

1. 13-0. 

1.16-  . 

1.34+  . 

1. 13  +  . 

1.34+  . 

1.56+  . 

1.29|+  . 

1.08'-  . 

1.17|+  . 

1.33+  . 

1.141+  . 

1.28+  . 

1.52+  . 

1.241+  . 

1.12|-  . 

1.18|-  . 

1.36+  . 

1.05-  . 

1.29+  . 

1.53+  . 

1.24+  . 

1.131-  . 

1.16]-  . 

1.42+  . 

1.181+  . 

1.35i+  . 

1.52+  . 

1.29!+  . 
1.19 
1.18 


1.37 
1.20 
1.38 
1.65 
1.31 
1.20 
1.26 
1.41 
1.23 
1.37 
1.62 
1.38 
1.28 


I  1 

05  0.0171... 
03  .0180... 
12    .0191... 

06  .0164... 
27^  .0168 

.0165 

.0179 

.0165 

.  0147 

.0170,.. 

.01791.. 

.0183|.. 


.0162'... 


191  .0173'... 


.01861.. 

.01561.. 

.0176'.. 

.0180... 

.01671.. 

.  0147  . . 

.0146   0.289 

.  0218  . . . 

.0242!... 

.02261... 

.02101... 

.02361... 

.  0208  . . . 

.0232... 

.0234... 

.02301... 

.02181... 

.0186|... 

.O2O2I... 

.0190'... 

.0218... 

.0212;     . 

.0237... 

.0234'... 

.0243... 

.0204... 

.  0249  . . . 

.0258,... 

.0265'... 


294 


J    66. 
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Chart  IX. — DaUy  balances — Continued. 

SUBJECT  No.  7— Continued. 
Period  of  Coppered  Peas— Continued. 


4i 

i 

Date 

Nitrogen. 

Phosphorus. 

Copper. 

-1.^ 

" 

.^i 

^J 

2- 

? 

^ 

S 

(1911). 

& 

D 
ft 

1 

P. 

§- 

M. 

W) 

sa 

s 

o 

a 

s 

M 

o 

a 

Xi 

I 

o 

^ 

>. 

M. 

n 

3 

>. 

s 

i 

B 

s 

^ 

PI 

a 

>> 

08 

C3 

« 

O 

o 

H 

H 

ft 

^ 

o 

H 

H 

<^ 

o 

W 

n 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gttw. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gm. 

Kilos. 

5H 

Apr.  27.. 

10.9 

2.] 

13.0 

13.5 

+  0.5 

0.82 

0.47 

1.29 

1.26 

-0.03 

0.0288 

59 

28.. 

11.9 

2.1 

14.0 

14.7 

+     .7 

.82 

.47 

1.29 

1.46 

+  .17 

.0177 

fiO 

29.. 

11.1 

2.1 

13.2 

14.2 

+  1.0 

.87 

.47 

1.34 

1.23 

-  .11 

.0276 

61 

30.. 

11.5 

2.1 

13.6 

14.6 

+  1.0 

.6C 

.47 

1.07 

1.41 

+  .34 

.0264 



62 

May     1.. 

11.6 

2.1 

13.7 

15.6 

+  1.9 

.81 

■     .47 

1.28 

1.65 

+  .37 

.  0222 

63 

2.. 

12.2 

2.1 

14.3 

14.9 

+     .6 

.83 

.47 

1.30 

1.34 

+  .04 

.0276 

0.389 

64 

3.. 

11.1 

2.1 

13.2 

13.5 

+     .3 

.82 

.40 

1.22 

1.22 

.  0335 

66.5 

65 

4.. 

10.9 

2.1 

13.0 

13.8 

+     .8 

.76 

.40 

1.16 

1.25 

+  .09 

.0324 



66 

5.. 

11.2 

2.1 

13.3 

14.4 

+  1.1 

.79 

.40 

1.19 

1.31 

+  .12 

.0364 



67 

6.. 

10.6 

2.1 

12.7 

14.2 

+  1.5 

.71 

.40 

1.11 

1.24 

+  .13 

.0347 

68 

7.. 

9.8 

2.1 

11.9 

15.3 

+  3.4 

.59 

.40 

.99 

1.38 

+  .39 

.  0315 

69 

8.. 

12.  a 

2.1 

14.4 

15.8 

+  1.4 

.90 

.40 

1.30 

1.64 

+  .34 

.0315 

70 

9.. 

11.5 

2.1 

13.6 

14.4 

+     .8 

.74 

.40 

1.14 

1.27 

+  .13 

.0356 

71 

10.. 

10.3 

*  2.1 

12.4 

13.7 

+  1.3 

.79 

.40 

1.19 

1.24 

+  .05 

.0299; 

66.3 

72 

11.. 

10.3 

2.1 

12.4 

14.5 

+  2.1 

.70 

.40 

1.10 

1.30 

+  .20 

.0330 

73 

12.. 

10.7 

2.1 

12.8 

14.5 

+  1.7 

.61 

.40 

1.01 

1.36 

+  .35 

.0381 

74 

13.. 

10.2 

2.1 

12.3 

14.1 

+  l.S 

.71 

.40 

1.11 

1.23 

+  .12 

.0350 

75 

14.. 

10.6 

2.1 

12.7 

15.4 

+  2.7 

.74 

.40 

1.14 

1.45 

+  .31 

.0366 

76 

15.. 

11.5 

2.1 

13.6 

16.4 

+  2.8 

.84 

.40 

1.24 

1.65 

+  .41 

.0357 



77 

16.. 
Total.... 

11.0 

2.1 

13.1 

14.0 

+     .9 

.77 

.40 

1.17 

1.24 

+  .07 

.0370 

.454 

718.3 

115.2 

833.5 

894.6 

+61.1 

49.62 

25.84 

75.46 

82.69 

+7.23 

1.481 

1.426 

Average. 

11.4 

1.8 

13.2 

14.2 

+  1.0 

.79 

.41 

1.20 

1.31 

+  .11 





I 


After  Period— Uncolored  Peas. 


78 
79 

May    17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 

Total. . . . 
Average. 

Grand 

total . . 

Average. 

11.5 
10.8 
10.9 
11.1 
11.8 
10.6 
11.6 
12.3 
10.9 
11.5 
11.4 
12.0 
12.3 
10.4 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

13.5 
12.8 
12.9 
13.1 
13.8 
12.6 
13.6 
14.3 
12.9 
13.5 
13.4 
14.0 
14.3 
12.4 

13.0 
13.8 
13.0 
13.3 
15.0 
14.9 
14.2 
13.2 
14.2 
13.7 
14.5 
14.5 
15.7 
13.7 

-  0.5 
+  1.0 
+     .1 
+     .2 
+  1.2 
+  2.3 
+     .6 

-  1.1 
+  1.3 
+     .2 
+  1.1 
+     .5 
+  1.4 
+  1.3 

0.75 
.83 
.87 
.79 
.73 
.85 
.69 
.87 
.87 
.85 
.78 
.80 
.77 
.76 

0.41 

!38 

.38 
.38 
.38 
.38 
.38 
.38 

1.16 
1.24 
1.28 
1.20 
1.14 
1.26 
1.10 
1.25 
1.25 
1.23 
1.16 
1.18 
1.15 
1.14 

1.25 
1.26 
1.30 
1.28 
1.43 
1.58 
1.20 
1.23 
1.26 
1.18 
1.31 
1.35 
1.54 
1.17 

+  0  09 
+  .02 
+   .02 
+  .08 
+  .29 
+  .32 
+  .10 

-  .02 
+  .01 

-  .05 
+  .15 

t:S 

+  .03 

66.1 

80 

81 

H'> 

83 

84 

85 

0. 043 

65.8 

86 

87 

88 

89 
90 

91 

.019 

159.1 
11.4 

28.0 
2.0 

187.1 
13.4 

196.7 
14.1 

+  9.6 

+     .7 

11.21 
.80 

5.53 
.40 

16.74 
1.20 

18.34 
1.31 

+  1.60 
+  .11 

-.062 
-.005 

1.032.6 
11.3 

165.6 
1.8 

1,198.2 
13.1 

1,277.0 
14.0 

+78.8 
+     .9 

71.80 
.79 

37. 11 
.41 

108.91 
1.20 

118. 52 
1.30 

+9.61 
+  .10 

1.481 

1.514 

-.033 

Copper  input  in  coppered  vegetaljles 

Accidental  copper  input,  based  on  copper  of  feces  of  fore  period. 


Grams. 
..  1.481 
..    .115 


Copper  output.. 
Retention. 


1.596 
1.426 


.170 
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Chart  IX. — Daily  balances — Continued. 


SUBJECT  No.  8  (M.  W.). 
Fore  Period— Uncolored  Peas. 


Date 
(1911). 

Nitrogen. 

Phospho 

rus. 

Copper. 

J. 

i 

c 
— 

i 

1 

12 

fc- 

s 

2 

o 

_c 

J2 

c 

§ 

0 

fl 

•^ 

■M 

t 

I 

>» 

•s 

& 

B 

S 

>> 

5 

& 

H 

J 

^ 

F 

5. 

>> 

•0 

0 

0 

0 

C 

o 

o 

H 

^ 

e 

0 

0 

H 

H 

^ 

i-f 

0 

PQ 

PQ 

Gms. 

Gms. 

Gms. 

Gms. 

Gnw. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gm. 

Gm. 

Gm. 

Kilos. 

1 

Mar.     1.. 
2.. 
3.. 

10.6 
ILl 
11.1 

1.9 
1.9 
L9 

12.5 
13.0 
13.0 

12.9+    0.4 
14.7+     1.7 
14.3+     1.3 

0.80 
.81 
.74 

0.40 
.40 
.40 

1.20 
1.21 
1.14 

1.22+0.02 

71.7 

9 

1.261+  .05 
1.3l!+  .17 

1 

3 

1 

4 

4.. 

10.1 

L9 
L9 
1.9 

12.0 

14.5+     2.5 

.70 

.40 

1.16 

1.34:+  .18' 

1 

5 

5.. 

0.. 

11.0 
12.7 

12.9 
14.  6 

15.  S+     2.9 
16.0+     1.4 

!y5 

.40 
.40 

1.17 
1.35 

1.44+  .27 
1.C7+  .32 

6 





7 

i . . 

8.  . 

y.. 

10.. 

11-- 

12.- 
13.. 
14.. 

Total.-.. 

11.2 
11.6 
10.9 
11.5 
10.8 
12.0 
12.5 
11.8 

1.9 
L9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 

13.1 
13.5 
12.8 
13.4 
12.7 
13.9 
14.4 
13.7 

15.4+     2.3 
14.7+     1.2 
14.9+     2.1 
14.6+     1.2 
15.0:+     2.3 
15.2i+     1.3 
16.2+     1.8 
15.5!+     1.8 

.78 
.83 
.79 
.69 
.71 
.81 
1.08 
.83 

-.1 

.40 
.40 
.40 
.40 
.40 
.40 

1.18 
1.23 
1.19 
1.09 
1.11 
1.21 
1.48 
1.23 

1.33i+  .15 
1.21!-  .02 
1.30+  .11 
1.32+  .23 
1.22+  .11 
1.38+  .17 
1.71+  .23 
1.32;+  .09 
1 

1 

8 

72.0 

q 

in 

11 

1? 

1 

1? 

14 



0.031' 

158.9 

26.6 

185.5 

209.7'+  24.2 

11.35 

5.60 

16.95 

I9.O3I+2.O8' 

-.031' 

.\verage. 

11.4 

1.9 

13.3 

15.0+     1.7 

.81 

.40 

1.21 

1.36:+  .15 

1            1 

-.002 

1            1 

Period  of  Coppered  Pe.^s. 


15 

Mar.  15.. 

11.5        ] 

13.2I 

14.6  + 

1.4I 

0.88 

0.40! 

1.28' 

1 
1.22-0.060.0171 

72.2 

lb 

16-. 

10.7       ] 

12.4 

15.3  + 

2.9 

.77 

.40; 

1.17 

1.30  + 

.13   .0180 

17 

17-- 

11.4 

13.1 

14.7  + 

1.6; 

.72 

.40 

1.12 

1.37  + 

.25    .0191 

18 

18-- 

11.2 

12. 9| 

14.7  + 

i.si 

.lA 

.401 

1.14 

1.22  + 

.08   .0164 

19 

19.- 

11.4       ] 

13.1' 

16. 0  + 

2.9: 

.76 

.40j 

1.16 

1.42  + 

.26   .01P8 

20 

20-- 

12. 0 

13.7 

17.1  + 

3.4 

1.00 

.40 

1.40 

1.65  + 

.25   .016.5 

21 

21.. 

12.1 

13.8 

16.9  + 

3.1 

.92 

.40 

1.32 

1.37  + 

.05    .0179 

22 

22.- 

11.3 

13.0 

15.3  + 

2.3 

.  77 

.40' 

1.17 

1.19  + 

.02   .0165 

72.6 

23 

23-- 

11.9 

.  7 

13.6 

15.4  + 

1.8 

.80 

.40 

1.20 

1.28  + 

.08   .0147 

24 

24-. 

11.6 

13. 3 

15.0  + 

2.2 

.67 

.40 

1.07 

1.35  + 

.28   .0170 

2.5 

25.. 
26-- 

11.2  ] 

11.3  ] 

•i 

12.9 
13.0 

15.0  + 
15.  7  + 

2.1 
2.7 

.73 
.69 

.40! 
.40 

1.13 
1.09 

1.20  + 
1.39  + 

.07   .0179 
..30   .0183 

26 

27 

27.- 

12.7 

.  7 

14.4 

16.8  + 

2.4 

.88 

.40 

1.28 

1.61  + 

.33,  .0162 



28 

28.. 

12.2 

13.9 

16.4  + 

2.5, 

.89 

.40 

1.29i 

1.34  + 

.05;  .0173 



29 

29.. 

11.8       ] 

I.  7 

13.5 

15.1  + 

1.6j 

.78 

.40 

1.18' 

1.20  + 

.02  .0186 



72.0 

30 

30.. 

12.0 

I.  7 

13.7 

14.8  + 

1.1 

.87 

.40 

1.27 

1.30  + 

.03'  .01.56 

31 

31.. 

10.7 

1.7 

12.4 

15.0  + 

^11 

.68 

.40 

1.08 

1.38  + 

.30   .0176 

32 

Apr.     1.. 

13.3 

L.  7 

15.0 

14.7- 

.82 

.40 

1.22i 

1.16- 

.06   .0180 



33 

2.. 

10.9 

12.6 

15.6  + 

3.0 

.70 

.40 

1.10; 

1.41  + 

.31!  .0167 
.171  .0147 

34 

3.. 

13.5 

1.7 

15.2 

17.1  + 

1.9 

1.06 

.40; 

1.46 

1.63  + 

35 

4.. 

5.. 

12.7 
12.0 

!8 

14.4 
13.8 

16.7  + 
15.0  + 

2.3, 
1.2 

.78 
.83 

-i 

1.18 
1.24 

1.36  + 
1.25  + 

.18   .0146 
.01    .0218 

0.274 

36 

37 

6.. 

11.4 

1.8 

13.2 

15.2  + 

2.0 

.74 

1.15 

1.29  + 

.I4I  .0242 

:« 

7.. 
8.. 

lL7i 
11.2' 

1.8 
1.8 

13.5 
13.0 

15.4  + 

15.5  + 

1.9 
2.5 

.87 
.69 

1.28 
1.10 

1.40  + 
1.28  + 

.12   .0226 
.18   .0210 

39 

40 

9.. 

11.2 

1.8 

13.0 

15.5  + 

2.5 

.74 

1.15 

1.43  + 

.28   .0236 

41 

10.. 

11.3 

1.8 

13.1 

16.7  + 

3.6 

.97 

1.38 

1.62  + 

.24   .0208: 

42 

11.- 

11.8 

..8 

13.  G 

16.6  + 

3.0, 

.81 

1.22 

1.39  + 

.17-  .0232: 

^i 

12-. 

12.6; 

1.8 

14.4 

14.5  + 

.1 

.95 

1.36 

1.28- 

.08   .0234! 



73.5 

44 

13-- 
14-. 

10.7 
11.5 

1.8 
1.8 

12.0 
13. 3 

I0.O  + 
15. 0  + 

3.5 
1.7 

.88 
.64 

1.29 
1.05 

1.31  + 
1.38  + 

.02   .0230 
.33    .0218 

45 

46 

15.. 
16.. 
17.- 

13.  6 
11.9 
12.1 

1.8 
l.S 
1.8 

15.4 
13.7 
13.9 

15.7  + 
15.7  + 
17.2  + 

.3 
2.0 
3.3 

.78 
.82 
1.07 

1.19 
1.23, 
1.48 

1.30  + 
1.46  + 
1.72  + 

.11    .0186 
.23   .0202 
.24   .0190 

47 

48 

49 

18-. 

13.0 

1.8 

15.3 

16.5  + 

1.2 

1.05 

.41 

1.46! 

1.40- 

.06,  .0218 

60 

19.. 

13.4 

L.8 

15.2 

14.2- 

1.0 

.85 

1.26 

1.28  + 

.02'  .0212     .361 

7.3.3 

61 

20.. 
21.. 

12.6- 
11.7 

1.7 

14.3 
13.4 

14.4  + 
14.9  + 

.1 
1.5 

95 
.72 

.35 
.35| 

1.30 
1.07 

1.37  + 
1.39  + 

.07   .0237 
.32   .0234 

52 

63 

22.. 

13.0 

L.  7 

14.7 

15.4  + 

.7 

.82 

.35 

1.17; 

1.31  + 

.14   .0243 

54 

23.. 

11.5 

13.2 

15.6  + 

2.4 

.7S 

.351 

1.14 

1.42  + 

.28   .0204 

6,5 

24.. 
25.. 

12.0 
10.8 

14.2 
12.5 

16. 3  + 
15.5  + 

2.1 
3.0 

1.05 
.69 

.35' 
.35 

1.40 
1.04 

1.65  + 
1.37  + 

.25    .0249 
.33    .0258 

i6 

»7 

26.. 

13. 1       ] 

1.7, 

14.8 

14.81 

.a 

1.01 

.361 

1.361 

1.37.+ 

.01.  .0255 

1 

73. « 
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Chart  IX. — Daily  balances — Continued. 

SUBJECT  No.  8— Continued. 

Period  of  Coppeeed  Peas— Continned. 


Date 
(1911). 

Nitrogen. 

Phosph 

orus. 

Copper. 

4^ 
1 

i 
1 

*5 

put. 
alances. 

1 

W) 

•M 

a 

w 

o 

a 

Xi 

g 

w 

o 

.a 

.Q 

a 

o 

^ 

>. 

i 

■s 

n 

>1 

•a 

5 

1 

n 

s 

>> 

1 

1 

>> 

T3 

o 

o 

O 

Q 

o 

O 

H 

H 

p 

o 

o 

^ 

H 

O 

O 

n 

pq 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gmt. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gm. 

Kilos. 

58 

Apr.   27.. 

9.9 

1.7 

11.6 

15.2I+    3.6 

0.72 

0.35 

1.07 

1. 35 +0.  28|0. 028S 

59 

28.. 

11.5 

1.7 

13.2 

15.8+    2.6 

.84 

.35 

1.19 

1.43+  .24 

.0177 

60 

29.. 

11.9 

1.7 

13.6 

15.b|+    2.0 

.81 

.35 

1.16 

1.32,+  .16 

.0276 

61 

30.. 

11.2 

1.7 

12.9 

16.4+    3.5 

.79 

.35 

1.14 

1.51 

+  .37 

.0264 

62 

May     1 . . 

11.4 

1.7 

13.1 

17.0'+    3.9 

.84 

.35 

1.19 

1.70 

+  .51 

.0222 

63 

2.. 

13.5 

1.7 

15.2 

16.0+      .8 

1.06 

.35 

1.41 

1.40 

-  .01 

.0276 

0.292 

64 

3.. 

11.8 

2.6 

U.4 

15.3!+      .9 
15.5'+     1.8 

.92 

.46 

1.38 

1.32 

-  .06 

.0311 

74.4 

W) 

4.  . 

11.1 

2.6 

13.7 

.65 

.46 

1.11 

1.36 

+  .2.5 

.0305 

66 

5.. 

12.6 

2.6 

15.2 

16. 2  +     1. 0 

.86 

.46 

1.32 

1.401+  -08 

.0341 

67 

6.. 

10.6 

2.6 

13.2 

16. 1  +     2. 9 

.81 

.46 

1.27 

1.37+  .10 

.0323 

68 

7.. 

11.3 

2.6 

13.9 

17.1+    3.2 

.74 

.46 

1.20 

1.49+  .29 

.0294 

8.. 

12.5 

2.6 

15.1 

17.3+    2.2 

.88 

.46 

1.34 

1.70+  .36 

.0291 

70 

9.. 

12.0 

2.6 

14.6 

16.7i+    2.1 

.88 

.46 

1.34 

1.42+  .08 

.  0336 

71 

10.. 

10.1 

2.6 

12.7 

15.31+    2.6 

.«1 

.46 

1.27 

1.32 

+  .05 

.0275 



74.9 

72 

11.. 

11.8 

2.6 

U.4 

16.2+     1.8 

.62 

.46 

1.08 

1.38 

+  .30 

.0306 

73 

12.. 

11.1 

2.6 

13.7 

16.1+    2.4 

.63 

.46 

1.09 

1.44 

+  .35 

.0359 

74 

13.. 

12.6 

2.6 

15.2 

16.21+    1.0 

.90 

.46 

1.36 

1.37 

+  .01 

.0324 

75 

14.. 

11.8 

2.6 

14.4 

16.9 

+     2.5 

.92 

.46 

1.38 

1.52 

+  .14 

.0342 

76 

15.. 

12.5 

2.6 

15.1 

17.6 

+    2.5 

.86 

.46 

1.32 

1.67 

+  .35 

.0335 

77 

16.. 
Total.... 

11.7 

2.6 

14.3 

16.5 

+    2.2 

.88 

.46 

1.34 

1.42 

+  .08 

.0345 

.513 

745.4 

121.2 

866.6 

995.0 

+  128.4 

52.  a5 

25.54 

77.59 

87.91 

+  10.3  21.449 

1.430 

+.0019 

Average. 

11.8 

1.9 

13.7 

15.8 

+    2.1 

.83 

.40 

1.23 

1.39+  .16 

After  Period— Uncolored  Peas. 


78 
79 

May   17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 

Total.... 
Average. 

Grand 

total.. 

Average. 

11.6 
11.4 
10.5 
10.4 
11.0 
10.7 
11.0 
6.1 
.8.3 
12.0 
11.7 
12.3 
12.5 
11.9 

1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 

13.5 
13.3 
12.4 
12.3 
12.9 
12.6 
12.9 
8.4 
10.6 
14.3 
14.0 
14.6 
14.8 
14.2 

14.4 
15.6 
14.6 
15.0 
16.4 
16.2 
16.4 
14.7 
16.0 
15.2 
15.6 
16.1 

+    0.9 
+    2.3 
+    2.2 
+     2.7 
+     3.5 
+    3.6 
+     3.5 
+     6.3 
+    5.4 
+      .9 
+     1.6 
-t-     1.5 

0.92 
.81 
.81 
.58 
.88 
.91 

1.00 
.39 
.78 
.79 
.92 
.99 
.78 
.96 

0.3. 

.35 
.35 
.35 
.35 
.35 
.35 
.37 
.37 
.37 
.37 
.37 
.37 
.37 

1.27 
1.16 
1.16 

.93 
1.23 
1.26 
1.35 

.76 
1.15 

\'i 

1.36 
1.15 
1.33 

1.30 
1.37 
1.39 
1.39 
1.49 
1.62 
1.35 
1.30 
1..38 
1.27 
1.32 
1.45 
1.60 
1.31 

+0. 03 
+  .21 
+  .23 
+  .46 
+  .26 
+  .36 

+  '.'54 
+  .23 
+  .11 
+  .03 
+  .09 
+  .45 
-  .02 

74.9 

80 

81 

8^ 

83 

84 
85 
86 



6.6i9 

.'.'.'.'.'. 

'"75.'i 

87 

88 

8Q 



90 

17.1I+    2.3 
15.7+     1.5 

91 



.018 



175.3 

151.4 
10.8 

29.4 
2.1 

180.8 
12.9 

219.0+  38.2 
15.6+    2.7 

11.52 
.82 

5.04 
.36 

16.56 
1.18 

19.54 
1.39 

+2.98 
+  .21 



.O.37I 

-.003] 

1,055.7 
11.6 

177.2 

1.. 

1,232.9 
13.5 

1 
1,423.7+190.8 
15. 6  4-     2. 1 

74.92 
.82 

36.18 
.40 

111.  10 
1.22 

126.  48 
1.39 

+  15.3 
+  .17 

81.449 

1.498 -.049 

1  May  31. 

Grams. 

Copper  input  in  coppered  vegetables 1. 449 

Copper  input,  accidental,  based  on  figure  for  copper  in  feces  in  fore  period 125 

1.574 
Copper  output 1.430 

Retention. 14 
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Chart  X. — Examination  of  blood. 
SUBJECT  No.  1  (E.  H.  B.). 


Date 

(1911). 

Average  copper 
ingested. 

Hemo- 
globin. 

Erythro- 
cytes. 

Leuco- 
cytes. 

Poljnu- 
clears. 

Lym- 
pho- 
cytes. 

Large 
mono- 
nu- 
clears. 

Tran- 
si- 
tion- 
als. 

Eo- 
sino- 
philes. 

Baso- 
philes. 

Mar      4 

Gramt. 

Peret. 
93 

90 
90 
83 

87 
80 
82 
86 
86 
88 
88 
87 
88 

5,740,000 
5,360,000 
5,390,000 
5,240,000 
5.770,000 
4,890,000 
5,150,000 
5,000,000 
5,540,000 
5,350,000 
5,690,000 
5,820,000 
6,000,000 

9,300 
8,900 
8,700 
6,000 
7,300 
6,600 
6,000 
6,800 
7,700 
6,600 
6,400 
8,100 
9,900 

Perct. 
63.0 
64.0 
68.0 
53.5 
52.5 
64.0 
34.0 
46.0 
40.0 
52.0 
54.0 
61.0 
6L5 

Perct. 
22.0 
32.0 
24.5 
32.5 
26.0 
20.5 
45.0 
36.5 
36.5 
35.0 
35.0 
27.0 
25.0 

Perct. 
4.0 
1.5 
3.5 
3.0 
9.0 
5.5 
10.0 
5.5 
8.0 
4.0 
7.0 
3.5 
4.0 

Perct. 
6.0 
2.0 
1.5 
4.0 
3.0 
4.5 
4.0 
4.0 
5.0 
2.5 
2.5 
2.0 
2.0 

Perct. 
5.0 
.5 
2.0 
7.0 
9.0 
4.5 
6.0 
7.0 
10.0 
6.5 
1.5 
6.5 
7.0 

Perct. 
0.0 

11 

0 

20 

27 

Apr.     3 

10 

Mar.  15-23,0.0170.. 
Mar.  24-27, sick.... 

.  5 
.0 

1.0 

17 

1.0 

24 

1.0 

May     1 

.5 

.0 

15 
22 

May  17-21.0.0314.. 

.0 
.0 

30 

SUBJECT  No.  2  (M.  R.  B.). 


Mar.  4 
11 
20 

27 
Apr.  3 
10 
17 
24 
May     1 


92  ,  5,180,000 
91     5,210,000 


5,440,000 
5,380,000 
4,630,000 
5,210,000 
4,940,000 


5,600 

52.0 

38.0 

.0 

2.0 

3.0 

6,900 

51.5 

37.0 

5.0 

4.0 

1.5 

6,700 

55.0 

38.5 

4.5 

1.0 

1.0 

8,400 

49.5 

45.5 

1.5 

LO 

2.5 

17,300 

70.5 

18.0 

8.5 

2.5 

.0 

8,100 

56.  5 

31.5 

5.0 

4.0 

2.0 

12,800 

57.5 

29.5 

6.5 

4.0 

2.0 

7,700 

50.0 

41.0 

3.0 

4.0 

.5 

10,400 

74.0 

18.0 

3.0 

2.5 

2.5 

8,500 

54.5 

40.0 

2.5 

2.0 

.0 

7,000 

52.5 

32.0 

7.5 

5.0 

3.0 

7,100 

61.0 

28.0 

3.5 

3.5 

4.0 

7,500 

52.5 

37.0 

2.5 

3.5 

4.0 

1.0 
1.0 

.0 
.0 
.5 

1.0 
.  5 

1.5 

.0 
1.0 
.0 
.0 
.5 


SUBJECT  No.  3  (0.  H.  C). 


Feb.  27 

Mar.     6 

13 

24 

31 

Apr.     7 

14 

21 

29 

May     4 

12 
19 
26 


Mar.   28-Apr.   11 
0.0167 

Apr.' 12-25,0.6142" 

Apr.    26^May    2 

0.0126 

May  3-16,  0.0196. . 


5,080,000 
6,060,000 
5,230,000 
5,410,000 
5, 750, 000 

5,720,000 
5,290,000 
5,690,000 
5, 520, 000 

6,030,000 
5,650,000 
5,180,000 
5,700,000 


9,800 

11,700 

8,200 

7,200 

11,300 

8,300 

6,600 

11,300 

8,300 

9,500 

10,000 

7,900 

7,600 


55.0 
45.0 
60.0 
56.0 
70.0 

65.5 
69.5 
73.0 
46.5 

53.0 
53.5 
63.0 
59.0 


37.0 
43.0 
29.5 
32.5 
20.75 

23.5 
23.5 
19.0 
44.0 

38.5 
37.5 
26.5 
32.0 


5.0 
4.0 
4.0 
6.0 
2.5 

3.5 
2.5 
4.0 
4.0 

4.5 
4.0 
3.5 
5.5 


3.0 
7.0 
4.0 
3.5 
4.0 

5.0 
3.0 
3.5 
LO 

1.0 
1.5 
3.0 
2.0 


0.0 
.0 
L5 
L5 
2.0 

2.5 

LO 

.0 

4.5 

2.5 
3.5 
3.5 
1.5 


0.0 
1.0 
1.0 

.5 

.75 

.0 
.5 


SUBJECT  No.  4  (E.  S.  F.). 


Mar.  4 
11 
13 
20 
27 

Apr.  3 
10 
17 
24 

May     1 

8 

15 

22 


May  17-21,  0.0314. 


102  i 
93 


6, 590, 000 
5,  780, 000 
5,930,000 
5, 740, 000 
5,820,000 
5,900,000 
5,780,000 
5,660,000 
6,260,000 
6,240,000 
6,190,000 
6,170,000 
6,460,000 
6,180,000 


12,100 
9,400 
9,000 
6,000 

11,400 

13,300 
9,900 

11,300 
7,000 
8,700 
7,900 
9,600 
8,400 
7,900 


79.0 
74.5 
64.0 
63.0 
65.5 
65.0 
64.5 
72.0 
70.0 
70.5 
61.0 
63.0 
72.0 
63.5 


16.0 
21.0 
32.0 
31.0 
27.5 
29.0 
27.5 
24.5 
23.0 
26.0 
34.5 
32.5 
24.0 
33.5 


2.0 
2.0 
.5 
4.5 
3.5 
2.0 
3.0 
2.0 
3.0 
2.0 
1.0 
2.0 
3.0 
1.0 


2.0 
1.5 
.5 
.5 
2.5 
2.5 
3.0 
1.0 


0.0 

.5 

3.0 

LO 

1.0 

1.0 

1.5 

.5 

3.5 

LO 

1.0 

1.5 

.5 

.5 


1.0 
.5 
.0 
.0 
.0 
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Chart  X. — Examination  of  6Zooc?— Continued. 
SUBJECT  No.  5  (C.  P.  K.). 


Date 
(1911). 

Average  copper 
ingested. 

Hemo- 
globin. 

Erythro- 
cytes. 

Leuco- 
cytes. 

Polynu- 
clears. 

Lym- 
pho- 
cytes. 

Large 
mono- 
nu- 
clears. 

Tran- 

si- 
tion- 
als. 

Eo- 
sino- 
philes. 

Baso- 
philes. 

Mar.     4 

Grams. 

Per  ct. 

88 
89 
84 
80 

86 
83 
86 
84 

84 
82 
84 
86 
83 

5,180,000 
5,280,000 
5,790,000 
5,110,000 

5,870,000 
5,240,000 
4,910,000 
5,120,000 

5,120,000 
5,190,000 
5,090,000 
5,660,000 
4,720,000 

6,200 
7,400 
5,400 
8,200 

8,500 
8,500 
6,500 
9,200 

7,800 
11,100 
7,400 
8,800 
8,900 

Perct. 

68.0 
62.0 
63.5 
74.0 

78.0 
69.0 
60.5 
76.0 

74.0 
77.0 
71.5 
73.0 
77.5 

Perct. 
27.0 
34.5 
30.0 
19.5 

13.5 
25.0 
25.5 
13.0 

20.5 
16.5 
18.0 
17.5 
14.5 

Perct. 

2.0 

1.0 

2.0 

.5 

6.5 
4.5 
5.0 
6.5 

3.0 
4.0 
6.5 
5.0 
4.0 

Per  ct, 
2.0 
1.5 
2.5 
4.5 

1.5 

.5 

4.5 

3.5 

1.0 
1.0 
3.0 
2.5 
1.5 

Perct. 

0.0 

.5 

1.5 

LO 

.5 

.5 

4.5 

1.0 

1.0 
1.5 
1.0 
2.0 
2.0 

Perct. 
1.0 

11 

.5 

20 

.5 

27 

.5 

Apr.     3 

Mar.    15-Apr.    4, 
0.0169 

.0 

10 

.5 

17 

24 

May     1 

Apr.  5-20,  0.0217.. . 

Apr. 21-25,  sick.... 

Apr.    26-May    2, 

0.0251 

.0 
.0 

.5 

8 

.0 

15 
22 

May  3-16,0.6.321... 

.0 
.0 

30 

.5 

SUBJECT  No.  6  (W.  C.  T.). 


Mar.  14-21,  sick.. 

Mar.    22-Apr.    4 

0.0167 

Apr.  5-18, 0.0164.. 

Apr.    19-^May    2 
0.0125 

May3-i6,"o'.6i96'.! 


5,260,000 

12,300 

64.0 

19.0 

2.0 

3.0 

12.0 

5,150,000 

8,900 

44.0 

37.0 

1.0 

3.0 

14.0 

4,870,000 

7,000 

53.5 

32.5 

2.5 

1.5 

10.0 

5,240,000 

12,700 

66.5 

20.5 

3.5 

2.0 

7.0 

4,430,000 

12,100 

63.0 

29.0 

2.5 

2.5 

3.0 

4,330,000 

10,300 

57.0 

31.0 

2.5 

3.0 

4.5 

4,970,000 

7,900 

64.0 

27.5 

4.0 

2.5 

1.5 

4, 750, 000 

8,100 

52.5 

29.0 

7.5 

4.0 

5.5 

4,880,000 

10,400 

70.0 

22.0 

1.5 

1.5 

4.5 

5, 240, 000 

8,500 

49.5 

36.0 

3.0 

2.0 

8.0 

4,660,000 

8,700 

62.6 

27.3 

3.? 

.3 

6.0 

4,980,000 

5,500 

52.0 

37.0 

4.0 

3.0 

4.0 

4,730,000 

8,400 

59.5 

32.5 

2.0 

.5 

5.0 

5,040,000 

7,800 

56.5 

33.5 

4.0 

2.0 

4.0 

SUBJECT  No.  7  (J.  F.  W.). 


Mar.    15-Apr.    4, 
0.0169 

Apr."5^i9,'6.d2"l7.'.' 

Apr.    26^May    2, 
0.0245 

May  3^16,0.6344'.! 


6,060,000 

8,300 

63.0 

25.0 

4.0 

4.0 

3.0 

5,200,000 

8,800 

51.0 

40.0 

5.0 

3.0 

1.0 

5,380,000 

9,300 

51.0 

40.5 

3.5 

3.5 

1.0 

5,290,000 

9,300 

56.5 

33.0 

6.0 

2.5 

1.5 

5,650,000 

6,800 

58.0 

29.0 

5.0 

5.5 

1.5 

4,930,000 

6,400 

54.0 

35.5 

6.5 

1.5 

1.0 

6,150,000 

9,100 

53.5 

34.0 

4.0 

6.5 

2.0 

4,850,000 

9,200 

57.5 

30.0 

6.0 

5.5 

LO 

5,250,000 

7,800 

46.5 

43.5 

6.5 

2.0 

1.5 

5, 130, 000 

9,300 

62.0 

25.0 

6.0 

5.0 

1.5 

4, 620, 000 

6,700 

48.5 

39.0 

7.0 

L5 

3.5 

4,640,000 

5,700 

58.0 

35.0 

4.5 

1.5 

1.0 

5,110,000 

7,100 

63.0 

29.5 

5.5 

1.0 

1.0 

SUBJECT  No.  8  (M.  W.). 


Mar.    15-Apr.    4, 
0.0169 

Apr.' 5^19',  0.6217.". 

Apr.    26-^May    2, 
0.0245 

May3-l6,"o'.632r.! 


4,520,000 

7,600 

59.0 

33.0 

4.0 

4.0 

0.0 

4,900,000 

9,500 

53.0 

35.0 

6.0 

2.0 

3.0 

5,150,000 

10,500 

65.0 

3L5 

1.5 

.5 

1.5 

4,900,000 

8,700 

58.0 

36.0 

2.5 

1.0 

2.0 

5,-560,000 

7,200 

50.5 

41.0 

7.0 

.5 

LO 

4,800,000 

6,500 

65.0 

29.5 

3.5 

1.5 

.5 

4,960,000 

8,500 

55.0 

41.0 

2.5 

.5 

.5 

5,170,000 

7,500 

55.5 

36.0 

3.0 

3.5 

LO 

4,500,000 

6,100 

55.5 

34.0 

5.0 

3.5 

2.0 

5,320,000 

5,900 

54.5 

38.0 

4.0 

L5 

2.0 

5,220,000 

7,400 

62.0 

30.0 

2.0 

3.0 

1.5 

5,170,000 

4,100 

56.5 

37.5 

2.0 

L5 

L5 

5,750,000 

7,500 

44.5 

51.5 

2.5 

,0 

1.0 
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Bacteria,  triple  phosphates. 
Bacteria,  spermatozoa. 
Bacteria. 
Few  bacteria. 
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Spermatozoa,  mucus. 

Do. 
Spermatozoa. 
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Spermatozoa,  mucus. 
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Spermatozoa,  mucus. 
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Spermatozoa,  bacteria,  mucus. 
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Other  sediments. 

Mucus. 

Bacilli. 

Spermatozoa,  mucus. 

Bacteria. 

Bacteria,  mucus. 

Bacteria. 

1 

- 

oqp: 

Do. 

Spermatozoa,  bacteria. 
Bacteria. 
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Hperinatozoa.  mucus. 
Triple  j)hosphates,  bacteria. 
Bacteria. 

Do. 

Do. 
Spcrniatozoa,  mucus. 
Few  bacteria. 
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Uric  acid,  few  bacilli. 
Triple  phosphates. 
Bacteria,  tnple  phosphates. 
Mucus,  bacteria,  triple  phoiphates. 

Do. 

Mucus. 
Uric  acid. 

Triple  phosphatM. 
Do. 
Do. 
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Do. 
Bacteria,  triple  phoBphatea, 
Triple  phosT)hate8. 

Do. 
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Bacteria,  triple  phosphates. 
Bacteria. 

Do. 
Triple  phosphates. 

Do. 
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Spermatozoa,  mnoos. 
Mucus. 

Do. 

Do. 
Uric  acid. 
Mucus. 
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IWESTIGATIONS  ON  THE  EFFECTS  OF  FOODS  CON- 
TALMMt  copper  compounds  O.N  THE  GENERAL 
HEALTH  AND  METABOLISM  OF  MAN. 


Bv  John  H.  Lonq. 


INTRODUCTION  AND  PRELIMINARY  CONSIDERATIONS. 

That  a  more  or  less  bright  green  color  is  imparted  to  certain  vege- 
table substances  by  cooking  them  in  copper  vessels  is  an  observation 
which  was  made  many  years  ago  in  the  course  of  the  routine  work 
of  the  family  kitchen.  ^Miile  the  cause  of  the  color  was  doubtless 
known  to  some,  it  is  certain  that  many  who  knew  the  fact  were 
quite  ignorant  of  the  relation  between  the  copper  and  the  color. 

As  long  as  foods  were  prepared  at  home,  and  not  on  the  factory 
scale,  no  great  importance  was  attached  to  this  behavior  of  copper. 
It  is  true  that  it  was  usually  considered  dangerous  to  allow  cooked 
foods  to  become  cold  and  stand  a  long  time  in  contact  with  the 
copper  vessel,  but  the  danger  here  was  supposed  to  be  due  to  the 
formation,  under  peculiar  conditions,  of  verdigris.  This  is  now  known 
to  be  far  less  toxic  than  it  was  once  imagined  to  be,  and  it  is  likely 
that  the  cases  of  '"verdigris"  poisoning  reported  in  the  older  litera- 
ture should  have  been  explained  in  some  other  way. 

USE  OF  COPPER  IN  GREENING  VEGETABLES. 

In  the  development  of  the  industrial  preparation  of  certain  vege- 
table foods  it  soon  became  evident  that  the  green  color  might  be 
much  more  quickly  imparted  by  the  addition  of  a  small  amount  of  a 
soluble  copper  salt,  and  this  appeared  to  have  a  decided  advantage 
over  the  use  of  the  copper  cooking  vessels.  This  use  of  a  copper 
salt,  usually  the  sulphate,  began  about  60  years  ago  in  France  and 
has  been  followed  to  some  extent  there  and  in  other  countries  down 
to  the  present  time.  It  appears  that  this  application  of  the  sulphate 
was  first  called  in  question  in  the  country  where  it  was  introduced, 
and  the  discussions  regarding  the  physiological  behavior  of  copper 
salts  have  more  recently  been  carried  on  in  other  European  coun- 
tries and  also  in  the  United  States.  A  voluminous  but  very  contra- 
dictory literature  has  grown  up,  from  which  it  is  evident  that  the 
question  of  physiological  action  must  be  regarded  as  still  unsettled. 
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The  practice  of  using  copper  salts  in  the  greening  of  vegetables 
never  made  much  headway  in  the  United  States,  and  at  the  present 
time  few,  if  any,  of  our  canners  follow  it.  It  seems  to  be  true  that 
copper  vessels  are  still  employed  here  to  some  extent,  because  of 
their  color-imparting  power,  but  careful  inquiry  has  convinced  me 
that  the  use  of  the  soluble  salts  has  been  practically  abandoned. 
The  amount  of  me^al  which  may  be  taken  up  from  copper  vessels  is 
small,  but,  by  the  addition  of  the  sulphate,  peas,  for  example,  may 
take  up  several  hundred  milligrams  per  kilogram.  Analyses  of  cop- 
pered peas  show,  usually,  from  50  to  100  milligrams.  In  other  vege- 
tables the  content  is,  in  general,  lower. 

NATURAL  OCCURRENCE  OF  COPPER  IN  FOODS. 

It  has  been  known  for  a  long  time  that  many  cereals  and  other 
vegetable  products  take  up  minute  quantities  of  copper  from  the  soil, 
but  the  figures  at  one  time  current  as  to  the  extent  of  this  copper 
assimilation  were  probably  too  high,  as  pointed  out  some  years  ago 
by  Lehmanh.  The  amount  of  copper  in  cereals  seldom  exceeds  2 
parts  in  a  million,  or  2  milligrams  per  kilogram,  but  the  values  given 
by  different  analysts  vary  within  wide  limits.  It  is  well  known 
that  certain  shellfish  frequently  show  a  very  appreciable  copper 
content,  and  the  extent  of  the  copper  absorption  in  the  oyster  has 
been  the  subject  of  much  controversy. 

METHOD  OF  STUDY  AND  PLAN  OF  EXPERIMENTS. 

The  questions  submitted  to  this  board  do  not  appear  to  be  con- 
cerned with  this  natural  copper  content  of  food,  but  with  the  small 
amounts  added  to  impart  color,  or  for  other  purposes.  It  is  desired 
to  determine  the  effect  of  such  added  copper  on  the  health  and  nutri- 
tion of  man,  and  what  effect,  if  any,  it  may  have  in  lowering  or 
modifying  the  food  value  of  the  substances  with  which  it  may  be 
mixed.  The  numerous  investigations  which  have  been  carried  out 
with  a  view  of  determining  the  degree  of  the  toxicity  of  copper  salts 
leave  this  question  still  in  doubt.  In  most  cases  the  effect  on  the 
appetite  or  the  effect  in  producing  nausea  was  studied,  without  any 
reference  to  questions  of  metabolism,  and  while,  in  some  instances, 
rather  large  doses  of  copper  salts  have  been  given,  extending  over 
considerable  periods,  the  administration  was  not  accompanied  by 
such  observations  as  would  lead  to  a  conclusion  regarding  the  occur- 
rence of  functional  or  organic  changes  in  the  subject  under  experiment. 

It  seemed  necessary,  therefore,  in  order  to  answer  the  submitted 
questions  as  to  the  action  of  copper  in  foods,  to  undertake  some  new 
experiments  on  lines  similar  to  those  followed  in  the  work  of  the  board 
on  sodium  benzoate  and  sulphurous  acid.  I  have  carried  out  such 
an  investigation,  extending  over  a  period  of  four  months,  and  in  the 
following  pages  the  results  of  the  investigation  will  be  presented. 


LOXG^S   EXPERIMENTS.  2l5 

Six  young  men  in  normal  health  were  chosen  as  subjects  of  the 
studies,  and  the  diet  given  these  men  included  from  da}'  to  day 
known  amounts  of  copper  in  different  combinations.  At  the  outset 
copper  was  administered  in  the  form  of  greened  peas,  of  Belgian 
production,  secured  through  a  Chicago  importer.  Later,  other 
forms  of  administration  had  to  be  adopted,  for  reasons  which  will 
appear  in  the  following. 

PROPOSED  COPPER  DOSAGE. 

It  was  thought  at  the  beginning  of  the  observations  that  a  copper 
dosage  of  the  following  order  might  be  maintained,  the  plan  being 
based  on  published  statements  of  Lehmann  regarding  the  amount  of 
copper  taken  by  himseK  and  an  assistant  in  observations  carried 
out  a  few  years  ago.  The  program  as  planned  contemplated  the 
administration  of  copper  in  amounts  as  follows,  the  time  being 
divided  into  10-day  periods: 

Copper  daily 
(milligrams). 

20  days  (2  periods) 0 

30  days  (3  periods) 10 

Do • 20 

10  days  ( 1  period) 0 

Do 60 

Do 100 

It  was  thought  possible  that  the  smaller  doses  might  be  given 
in  the  pea  combination,  while  a  copper-protein  compound  would 
supph'  the  larger  amounts.  The  variations  in  this  program,  made 
necessary  by  actual  trial,  are  shown  in  a  table  to  be  given  shortly. 
In  this  table  of  proposed  dosage  an  amount  of  copper  from  10  to  15 
milligrams  daily  is  considered  as  the  maximum  small  dose. 

As  in  the  work  on  sulphur,  the  daily  diet  was  kept  as  near  to  a 
normal  one  as  possible,  with  no  effort  to  force  the  men  to  either  a 
high  or  low  protein  consumption.  The  food  charts  will  show  how 
this  idea  was  carried  out.  The  men  under  observation  were  housed 
in  a  comfortable  apartment  completely  under  my  control,  and  with 
them  my  chief  assistant,  Mr.  Frank  C.  Gephart,  lived  throughout 
the  whole  time  of  the  investigation.  The  cook  emplo3^ed  to  pre- 
pare the  meals  worked  under  the  direction  of  this  assistant,  which 
insured  perfect  control  of  the  dietary,  and  all  the  food  consumed  was 
weighed  by  him  or  in  his  presence. 

The  general  plan  of  the  investigation  involved  nitrogen  and  fat 
determinations  in  the  diet  and  a  considerable  number  of  qualitative 
and  quantitative  determinations  on  the  urine,  feces,  and  blood. 
Regular  clinical  observations  were  made  daily  on  all  the  men  of  the 
squad,  and  these  were  tabulated  by  the  physician  in  charge  of  this 
phase  of  the  work.  The  quantitative  urine  and  feces  examinations 
were  in  the  immediate  charge  of  Mr.  Frank  C.  Gephart,  while  the 
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qualitative  tests,  the  blood  work,  and  the  clinical  records  were  in 
charge  of  Dr.  Walter  H.  Buhlig,  professor  of  clinical  pathology  in  the 
Northwestern  University  Medical  School.  These  men  were  assisted 
by  a  corps  of  analysts  in  the  laboratories. 

METHODS  OF  ANALYSIS. 

The  methods  of  analysis  were  in  general  the  same  as  in  the  sulphur 
work. 

The  total  nitrogen  was  found  by  the  Kjeldahl-Gunning  method; 
the  urea  nitrogen  by  the  method  of  Benedict  and  Gephart,  as  worked 
out  in  a  previous  investigation  in  this  laboratory;  the  ammonia, 
uric  acid,  *nd  creatinine  nitrogen  by  the  Folin  methods;  the  purine 
nitrogen  by  the  Krueger-Schmid  method. 

Indican  was  estimated  by  the  Folin  color  scale  (comparison  with 
Fehling  solution). 

The  acidity  was  determined  by  direct  titration,  using  phenol- 
phthalein. 

Total  sulphur  was  estimated  by  the  method  of  Benedict  and  Gage, 
as  worked  out  in  this  laboratory  during  the  benzoate  investigation. 
The  inorganic  and  ethereal  sulphates  were  determined  by  the  Folin 
method,  and  neutral  sulphur  by  difference. 

Chlorine  was  found  by  the  Volhard  method. 

Phosphates  were  titrated  by  the  uranium  method,  with  use  of 
cochineal  as  indicator. 

Copper  in  the  peas  and  in  the  feces  was  estimated  by  treating 
first  with  sulphuric  acid,  as  in  the  Kjeldahl  process,  and  subsequent 
precipitation  as  sulphide,  after  dilution.  The  sulphide  was  in  turn 
converted  into  nitrate,  oxide,  and  acetate,  and  estimated  in  the 
Duboscq  colorimeter  with  ferrocyanide,  comparison  being  made  with 
a  copper  solution  of  the  same  acidity.  In  a  number  of  cases,  for 
control,  the  copper,  as  nitrate,  was  estimated  by  electrolysis. 

MEDICAL  HISTORY  AND  PRELIMINARY  EXAMINATION  OF  SQUAD. 

At  the  beginning  of  our  work  a  general  examination  was  made  of 
the  six  men  on  the  squad,  and  their  present  condition  and  previous 
record  and  relations  were  determined.  A  careful  urine  analysis 
was  also  made,  which  merely  supplemented  knowledge  already  in 
our  possession,  as  the  men  had  been  under  observation  for  some  time. 
During  the  progress  of  the  work  one  of  the  men  dropped  out  and  his 
place  was  taken  by  a  new  man.  Hence,  seven  examinations  are 
recorded. 

The  reasons  for  dropping  a  subject  will  be  given  under  the  head 
of  discussion  of  the  clinical  findings.  It  was  thought  best  to  fill  out 
the  remainder  of  the  time  with  a  new  man,  beginning  with  a  period 
of  high  dosage  following  a  rest  period  for  all  the^nen. 
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TABLE  OF  DOSAGE. 

A  scheme  of  proposed  copper  dosage  was  outlined  above.  It  is 
apparent  that  to  ingest  even  the  lowest  amounts  of  copper  with  peas 
a  highly  coppered  product  would  be  desirable.  A  study  of  reports 
of  analyses  of  such  peas  showed  that  the  copper  present  may  vary 
from  about  25  milligrams  to  200  or  more  per  kilogram.  The  copper 
content  of  other  colored  vegetables  was  reported  as  less,  and  our 
own  preliminary  tests  with  string  beans,  lima  beans,  Brussels  sprouts, 
and  asparagus  showed  their  copper  content  as  relatively  low.  In 
order  to  avoid  a  large  bulk  in  securing  an  appreciable  weight  of 
copper  in  the  diet  it  was  necessary  to  reject  these  products  as  a  part 
of  the  diet. 

It  was  not  easy  to  secure  peas  of  high  copper  content.  Several 
brands  were  tried  and  one  finally  selected  with  a  content  of  over  100 
milligrams  to  the  kilogram.  As  variations  were  found  between 
individual  cans,  numerous  analyses  had  to  be  made  throughout  the 
work.  These  tests  were  made  on  the  peas  as  rewarmed  and  ready 
to  serve.  In  the  course  of  the  diet,  however,  the  men  became  tired  of 
the  peas  themselves,  and  difficulty  was  found  in  feeding  100  grams 
or  even  less.  A  change  was  made  to  milk  or  other  beverage  treated 
with  copper  sulphate,  and,  strange  as  it  may  appear,  this  was  much 
more  readily  tolerated.  The  copper-dosage  table  to  follow  will  show 
the  form  in  which  it  was  administered. 


Table  of  copper  administration. 
[Means  in  milligrams  daily.] 


Period. 

Date. 

Subject 
No.  1. 

Subject 
No.  2A. 

Subject 
No.  2B. 

Subject 
No.  3. 

Subject 
No.  4. 

Subject 
No.  5. 

Subject 
No.  6. 

Fore    periods, 
no  copper: 
Period  1.... 

May  1-10 

Mgs. 

Mgs. 

Mgs. 

Mgs. 

Mgs. 

Mgs. 

Mgs. 

Period  2.... 

May  11-20 

First  low-cop- 
per period: 
Periods.... 

May  21-30 

May  31-June  9. 
June  10-19 

June  20-29 

June  30- July  9. 

July  10-19 

July  20-29 

12.03 

12.57 
9.64 

21.28 

16.42 

17.85 

12.81 

12.72 
9.97 

2.05 

20.50 

12.71 

12.98 
10.68 

21.73 

16.74 

17.12 

13.01 

12.72 
10.62 

21.68 

16.59 

17.31 

13.16 

12.79 
10.44 

22.12 

16.63 

17.  29 

13.57 

Second       low- 
copper      pe- 
riod: 
Period  4    . 

12.86 

Third  low-cop- 
per period: 

10.51 

First  medium- 
copper      pe- 

Period  6 

22.09 

Second       me- 
dium-copper 
period: 
Period  7 

16.41 

Third  medium- 
Periods.... 

17.54 

No^copper   pe- 
Period  9 

High -copper 
period: 
Period  10... 

July30-Aug.8. 

34  83 

34.74 

34.96 

34.87 

35.07 

35.19 

LONG  S   EXPERIMENTS. 
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Period- 

Date. 

Subject 
No.  1. 

Subject 
N0.2A. 

Subject 
No.  2B. 

Subject 
No.  3. 

Subject 
No.  4. 

Subject 
No.  5. 

Subject 
No.  6. 

Foarth       me- 
dium-copper 
pe-iod: 
Period  11... 

Atxg.  9-18 

Total  copper.. 

Daily     mean 
for  80  days... 

28.00 

16.61 

16.11 

11.39 

2&00 

1,526.24 

580.49         513.60 

1,430.20     1,381.89 

1,275.01 

1,561.69 

19.08 

17.88 

17.27 

1  15.  94 

19.52 

1 18.21  for  70  days. 

All  the  copper  ingested  in  periods  3,  4,  5,  6,  7,  and  8  was  in  the  form 
of  coppered  peas,  except  in  the  case  of  subject  No.  2A  in  the  seventh 
period,  when  solution  of  copper  sulphate  in  milk  was  given.  In  the 
sixth  period  this  subject  had  copper  in  peas  for  one  day  only  (20.50 

milligrams). 

In  the  tenth  period  each  subject  took  30  milligrams  of  copper  daily 
in  tea  on  the  first,  second,  fifth,  sixth,  seventh,  eighth,  ninth,  and 
tenth  days  of  the  period,  and  20  milligrams  daily  on  the  third  and 
fourth  days  of  the  period.  This  amounts  to  280  milligrams  for  each 
man  in  the  whole  period,  or  a  mean  of  28  milligrams  daily.  The 
excess  over  this,  as  shown  in  the  table,  was  given  in  coppered  peas, 
and  amounts  to  approximately  7  milligrams  daily  for  each  man. 

In  the  eleventh  period  subjects  Nos.  1  and  6  took  all  their  copper 
in  the  form  of  copper  sulphate  solution  in  beer.  They  took  no  copper 
on  the  first  and  second  days  of  the  period,  but  each  took  20  milligrams 
on  the  third  day,  30  milligrams  on  the  fourth  and  fifth,  and  40  milli- 
grams daily  on  the  sixth,  seventh,  eighth,  ninth,  and  tenth  days  of 
the  period.  This  is  a  total  of  280  milligrams  for  the  whole  time,  or, 
distributing  it  through  the  10  days  for  comparison,  28  milligrams 
daily. 

In  the  same,  the  eleventh,  period  subjects  Nos.  2B  and  3  took 
their  copper  through  eight  days  in  peas;  subject  No.  4  ate  coppered 
peas  through  six  days.     Subject  No.  5  took  no  copper  in  this  period. 

Comments  on  these  variations  in  dosage  will  appear  later  in  the 

discussion. 

FOOD  CHARTS. 

In  the  following  pages  the  food  charts  are  given.  These  show  the 
amount  and  kind  of  food  consumed  by  each  subject  through  the 
whole  period  of  observation — 120  days.  It  has  been  said  already 
that  no  effort  at  restriction  of  diet  in  any  way  was  made.  The  food 
consumption  was  not  greatly  different  from  what  the  men  had  been 
accustomed  to  in  previous  investigations,  and  no  difficulty  was  found 
in  bringing  them  to  a  fairly  uniform  nitrogen  consumption  at  the  end 
of  the  fore  periods.     Judged  by  the  standards  which  obtained  a  few 
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years  ago,  the  protein  consumption  would  be  considered  low,  but  in 
the  light  of  our  past  experience  it  must  be  recognized  as  ample  for 
men  employed  as  the  members  of  the  squad  were  during  the  time  of 
the  investigation. 

The  food  charts  will  be  followed  by  the  detailed  urine  and  feces 
tables,  which  show  the  excretion  for  each  day  of  the  diet.  The  diet 
tables  give  the  weights  of  food  consumed  at  the  three  meals  of  a  given 
day,  while  on  the  urine  chart  we  have  the  data  for  the  urine  collected 
for  the  same  day  and  up  to  7  o'clock  in  the  morning  of  the  following 
day.  This  hour  is  before  breakfast  of  the  second  day.  In  most 
cases  the  night  urine  would  probably  contain  the  last  of  the  products 
of  the  food  from  the  24  hours.  The  feces  were  collected  and  weighed 
every  day,  but  the  analyses  were  made  on  the  aliquots  saved  for  a 
10-day  mixture,  the  10-day  periods  being  separated  in  the  usual  way 
by  means  of  lampblack. 


LONG  S   EXPERIMENTS. 


223 


-X9    jam  a 


•neSojji^ 


COO 


'  o  o»  o)  ^ 


§8 


IfSSS 


00(3S03>0(NOO<MC»50«5 


•pooj 
JO  ^unourv 


(M  Tf<  «0  I 


■;oBJj 
-xa    jaqia 


:RS;§?5 


^^' 


•*ro30co    •    -o    •    .00 

>0  t^  CO  «      •      •  «D      •      'Ci 


•U830HT^ 


•pooj 
JO  :janorav 


00  lo  00  CM  e«5  oti  « I 


GO 


-xa    jama 


es»    . <c t^oi ■^ 


OJ      .-^MiO 


05  t^      .i*<  CO 


•naSoxji^ 


s-i-: 


S23 


C5 


•pooj 

JO  jonouiv  I 


go03oe^e|j^(Nesoi>ot^oor-iMc»30><N 


•jo«ja 

-xa    jaq;a 


•na3oj^T^ 


'»0'0t^5'C<l 


sajs; 


ll-H  (>> 


•pooj 
JO  jnnoaiv 


2OiO^>OQ0ScO00»O 


I  00  eo  ( 
'—loot 


gOe^O"30t~-^«5tOt^(310J< 

oseo^c>ieofocot>.OT-ioi-i( 


•IDBJ; 

-xa    J9q:ia 


2  ■*< 
go. 


M  ^  t^  00  ^ 

coo  oiffi 


•ua3oj;Ti^ 


o>e^as0'-'^■^^o^^05^^oc^ 

■<1<CC>Ot^-<»<CS.-H<3S-HO«OC0lO 


•<*<  i«<  05  cs  es  lo  o 


C3 


eo        i  N      fi  rt  ^ 


•pooj 
JO  jimouiy 


Sg?^^5?;§S8§?52??g 


!z;aj 


•lOBJ^ 

-xa    jama 


g-*00 

C5 


CCXNOO- 

•^  00  coco 


•»»<td»oi-J 


•naSoj^i^ 


2  2J:; 


•pooj 
JO  ^unoniy 


g00lO(Me^^COOl>O3Ct^t-i-(a0C<5a>(M< 


onoiMe^tcocceoio 


•joisuxa  jama 


§s^s 


CO  CO  to  eg 
e*3  O  c<5>d 


•uaSoxjiNi 


§5S 


lO^cor-'^co^O'-iost^coe^o 


S2 


^^ 


-22 


d§ 


OT   W   S  H-^   H   »3 

<o  (SJ2  S  cs  <^  t. 


'Pi'^S 


>  ©  « 


0       -     -°Q    S 

*  =  32  £  ®  ®  o     J3  2  fe  2  c^ 


224 


COPPER   AND    THE    HEALTH    OF    MAN. 


CO 

-xa    J8Ti:ja 

Grams. 

4.24 

3.45 

.25 

c3 

1.63 
76.63 

4.06 
28.32 
4.87 
3.59 

^  : 

^^ 

?5S5  : 

CO 

•naSoJiiN: 

^. 

o 

e4 

SSSSS    Sg§2gS^S3§S_fe2 

2 

•pooj 
JO  ^nnoray 

o          : 

1 

^SoSSg^JS^    gK^^??|S§g?g|| 

is 
5^ 

-X9    jeq;a 

d 

r-H  ,-h'  lO  C4       ' 

i 

•aeSojjiM 

2 

28 

CO 

SS^_g^^    ?^SSSE;^S§S^_2^ 

^ 

s 

•pooj 
JO  iunouiv 

>5 

§ 

|^g|§-50g       «J2OCJC0g««r;;^|| 

•: 

Mi 

CO 

Oeoco    '^    • 

^oococ- 

CO 

^^^^  \ 

g 

•u8goj:^TjS[ 

r  • '  •  i 

U5 

ss 

SSS§^    ^?S^3Sg5SS§^S  : 

§1 

2 

•pooj 
JO  lunoray 

123             : 

§8Sg§^Sg    KS5JS55§2:|555|  : 

CO 

:3  '"^ 

-X8    J8q;a 

ice 

?5^  : 

g 

S 

s 

N 

^ 

g  : 

U 
^ 

■uaSoj^iN 

r 

^^^ 

O 
W5 

^IS?5 

s 

SS 

M 

•pooj 
JO  innooiv 

1^1 

8gg^|S?5g    Sg 

Sl?| 

B 

%^ 

-x8    jeqja 

1^ 

s 

^ 

•U830J1IN: 

I'S^SS  : 

ai-5    •    •    ■    i 

j:8 

e4 

^SS^^    ?5^g2JS^3Sfe2§  : 

(N      '•-irA     '           '-H rA     '     '     '      ', 

to 

•pooj 
JO  lunotay 

g2S|§i:??5§  ssss2;s?g-§^s§  j 

1^ 

-xa    J8q;a 

^             : 

o 

^=5^co 

o 

C4 

^^^^  \ 

•naSoxnN 

«^  •  •  •  • 

^ 
s 

:SS^5Sa 

S?S^SS5S^S2SS_ 

^ 

•pooj 
JO  ^unoray 

§^|^S«*^ 

f2S2?S|2ggS?§|| 

•jOBi^xa  J8qia 

.     C4c»>      'r-J      1 

S 
S 

•  00 

' e6ei    '    = 

•U920HI^[ 

r  ■  ■  ■  ■ 

ss 

i 

-2 

^1 

> 
C 

ll 

5>PC 

1 

1 

^ 

1 

J 

ll 

1 

a 

1 

II 

« 

* 

ill 

4  Ah 

ill 

ma 

1 

3  e 

5<f 

i| 

J 

1 

a 

I 

s 

3 

ll 

L02sG  S   EXPERIMENTS. 


225 


iiceo    -eooo 


lO      •  >4  to  lO 


N    -lo      es« 


CM  O 


iiO00(M^  0(N. 


i-H  (35  t^  050  ®  < 

«e  ■^  lo  CO  rt  -^  ( 


OS  c>a  CO  cc  00  oc  < 
.-iiO  «  c^  »c  ^  • 


XiCiOSt^XC^lCMO 


t-^q  jC  r ^  — I 


fc  —  S  ;J>  ■*  «0  <N 


— 1  (N  CO 


-*  X     ■  o  o  -^  » 
•  •:  o    ■  X  cc  o  o 


X  ro  -^     •       c^     •     •  csi 


t^  OS    -eM-^ooo    •  CO -^ 


"SCO    -co  t^    •    -CM     'lO      pq 


OSNlCO'— IM«XO00--CDO-«J< 
■<*<iCCOCC-<rt^<NC-HO^CCiO(NeS 


--^oC5^ooc;^o^^O'Taot^f^^ooscoxlo 


tooo-*«co«eccco;cc«»ocsio>e<)oooso 
oo«ooe^e2WCs»o>oc(Mco^»oo-<»<p 


—I   .  C  O -5- t~-   'XX   •  -OO      •  X  >0   ■  Tj. 


X  00  CO  >o 


N  to 
oo»-i 


<0  CO 

esoi 


orrn— i»r-oxc!-r'rtc^«0'0--0 

t^uo-rrOs-'S'COt^OC^'.-^J  —  ^OCM 


SS32§SS5S:§S 


ss 


05  00  ■*  c*  <N  e><     ■eoec-^os      co 


-<  si 


—  ro  =^  CO 


o^cMco 
oo'i'asos 

r>l^  Tf  CO 

— l(N 


•  CO  to 


S2 

oioo 


■^coroO»a-<l'COt»f-<-rXX» 
cs»ocoe<ico'*^ocMioese»jM 


§§ 


t»05  00  o«o«o 

•O  -"T  ■««<-*<  rt  ■<*<  O 
pi       '  r-irA      '      'l-H 


O-STOOO^SsOC^rOOOS^*  —  CO 
SiCO—  CNCSCOC-IX  —  -^OS-HCOt^^t^ 


or^co'-OO'Ot^iocoto 

toco  —  CMC^roc^co-Hos 


<  Tt<  Ci  (N  -O      ■  O 

t  00  CO  O  CO      .  o 

CN  ^  (N       -CM 


gn 


OS  00 

did 


'CNJCO 
1  IC  CO 


O  CO 
CO  t^ 


OS  "S  lO 
>0     '(N 


COUS     .oc 
C^N      .to 


'COCocC'-^'-o-rJSK 


t^ost^Oi-HXO-Hos-^oco'Coo 
i«-<«<>ocoe>«cot-oj^«;^coic>-i 


-*■ro^->o^c;— '"ossxcsot--— i-T  —  o•-o^- 


>t^eo<^^csco«s■>J<05l 


occot^o 
■*oocico 


:s 


0(N 


;§^§?5 


— iic-ni-irtccse"! 


cc  e<i  i-i  »o  1-1  CO  1 


coc^^^^oo  —  coco     't-. 


CO  CO  c:  O  e^  lO 


OC-^Xi.OSX-^IMi-iOCO'C-^t^CMCCCO 


r^  o  OS  «o 


•*oo  X  ! 
00  U3t^; 


CO       •  -H  £^       .CO 


•5t«  X 


CO  CM 
COt>^ 


X  (N  CO 
CO     "o 


^3g 


iO-n<a-^Ti<cot^O— it^t>-: 


OSi-iCOOSiC'-it^»-HC-I'T>XcO'^-^T}- 
•'»<-^e>lr-H'<»i-<*<cC!M'-it^OXIN-rO 


«  — -^  5_c/ 


cj—  - 


:^S 


6271; 


-15 


226 


COPPER   AND   THE    HEALTH    OF    MAN. 


-X8    J9qia 


•uaSoxn^ 


•pooj 
JO  i^unorav 


.  coco  o 
i  cocoes 


giOi-C<*<M«OCDeSrt»0<NeSr^< 
G3 


giro(Mcoto^050<-Hro>o-^ecooi~- 


)O>00        CO 

'^'^      eg 


SSS   S^S£;;2;2S 


§S5§Sg?5    gSSfeSSS 


-x8  J0ioa 


g«DOO> 


t~c<9eoo 


»5  00  CO  Tf  t^  < 


•U830HIN: 


C5 


2 

:g 

s 

N 

§§ 

§S;:3 

ssggssss 

•pooj 
JO  iunotav 


20(NOacoe<|-*C^«CO(MCOt^'-H3<CVl-<tl»CO 

Scoco(MOJOoa>o^coo<eo-*<xiioesicoo 


U500I-IU5OO5        OOOOOSCDiOCOO 

t^'^ooe^cow      -^  CO  ■*  05  00  <-H  CO 


-x9    Jeq^a 


t3  CO  0«  .-H 


«Dt-00«5 
t~-co  -^b- 


•noSoj^TN 


«ococ3-^h~-^»<(NOt-coo>a>ioesioqs<^ 

giOoococoe>««5co^»o-^'-io-HOO'-i 


•pooj 
JO  :)xmorav 


2  ooo  h-->i<-H05coiop«r~ccocTt<e^toco 


2  ooo  h-  •>*<  -H  05  CO  I 


ss 


OJ  UJ  (M  .-(  CO  O  OS 
(^  ■*  »0  •*  ^  C^l  lO 


t^TTC^CO      •        C><00O30Ct^r 


■;OBJ^ 

-X8    jama 


»5  CO  c<  >o 
g  -*  COO* 


•uaSoxnN 


»5t^«5->*;e^Qco5»eoco 
gco>o-^«o^coc^r-no 

Bbr^-^    ■    -^    •    •    • 


•pooj 
JO  ijutvorav 


gOiCOC*)OOOt^O'-H( 


gs§^ 


<S>tQtr-       (N  CO  t^  OS  iC  .-I  O 
00>OO>        CO  CO  lO  lO  i-H  C^  «5 


C«  '(N        ^        r-l  ,-1 


§§2§§?5    §?^§gS2^ 


1^' 


•;dbj:j 
-x8    jaq;a 


eo  00  ■*»-< 
giO0»00 


t-o-^oo 


•uaSoj^tN: 


g't-^eO»OCOCOrH.-(lCl(Mr-H£l'-»C>Ol 


eO-Hr-.  ,-( 


•pooj 
JO  junoray 


g?5coc>»o 


•  «Oi<c»oc«poo>eot^QOeo-* 
eor~oorHco>ccoeooo-«*'(Mco 


COrH       •  t^  Tt<  UO 


OS  CD -H        IC  »0  CO  CO  t~  C^  ( 

00>ClrH  (N  «C  CO  «5  i-H  (>»  I 


M  'C*         M 


Soo-*<gcoc^      00 o N o» 00 (N  ^ 


.-I  »0  r-l 


02 


•:)0BJ^ 
-X8    J9q?a 


O  coco^ 


•aeSoj^jM 


=00000-*-<*<IM(MlO>C-*O:->S<CSOS^t^»^ 

gio.-i-^ooco>oe^'-Hici-ii-i^ooJOO<N 
ed'-i'-5'''-< -h" 


!S§    § 


SSK    2§5?^J^g3:S 


•pooj 
JO  }unorav 


o 


t— 00C5OSCO"-"b-COCOt^OiiCt^< 

cccdoOf-i.— ico-<i<eocococ*oe<)( 


•*  »C  O  "O  O  ■^        CO  ■^  i-H -<J<  00  O --I 
OOt^COCSeOO^        C0'OO50000<NC''S 


•50BJ1X9  J9q;a 


ecio^<N 

.   oe^co 


SOS  "O  lO 
<00.-i 

00  irises 


•U9§oj;in; 


.t^.-i>-ies'«*i'-it-He3ooo5;cs- 

Tj<b-(Ml-lt^-*Tfl00r-l-^OC0< 


OS  (N  Tt<  C^  05(N  -t< 
<M  lO  lO  CO  1-1  1-1  1^ 
00       '       '  r-i       ■  i-I  -i 


CO 

-  C3 


o  o 


gc' 


%l 


§1 

O  M 


Ji  a>  oj  o 


LONG  S   EXPERIMENTS. 


227 


:  :?55?? 


t^  ic    •  «5  —  =-.  « 


Ci— .    -toeot^ 


?3f:S 


S         -"?:  :'I5^ 


^srj  cjQO 


^§§3g|| 


2§S||?^?5^f^S|?5??g|  =  |i 


■<3<  »  T  re  i^  »>•  O 


§11       Si 


<^X 


§  :  :5^g 


■  — 1  «3  ac -^  S«  <C 


ss  ^ 


csccoccXDC  —  ^c;;sr;•^o^~■ 
o  •"^  ^^  — '  X  ri  -r  r-:  r^  L-;  -,;  — .  o  •<»<  - 


coot- — rOt^'Cr^wDMC;'S":S?<; 

o  -^  r^  i-~  t~  -^  -.i  ri  c-i  i:;  3  o  cs  ri  ( 


o— "Oeceoco 


C^  1-1 1 


SS 


^^'l'^ 
^•o-- 


c;    •'    ■  c>i  c^  «d  t^ 


S  : 


"  — o 

•^  CO  r4 


'  re  o  :s  -^00 


§=: 


g§g?s§ 


ej5;-<s'»sCi^^Q^res;3C  — « 


ocscj  —  res;  —  M-w 


ri  ^  ;£     • 


!  «     •  ■«l<  «  CT.  re 
is:    ■  i^  «  ri  re 


Sg 


O^c^ce~ic^ooo—    '•■vo 


^«o    •e2»ac£oso«rt'woooc 
NO    • « -"T -«>  >o ic  c-3 -^  CO  ?» >a  o 


•^■^^-M  t^ 


cix  t^r-cicsi 


O-H  r-l 


S  i^K  X 


?  :  :25 


;s— ire  33:^ 
ri  rj  i-e  t-^ 


c^  o    •  t^  re  r^ : 


X  -^  X 

cece?i 


OCT— i  —  r;re  —  cirjo^isiO-* 


:3^! 


W  -M        .^rt 


ri  ee  3>    •  »c  « 


«g^rl225CgS§§x  g^cg  2 1^  ®  5 


?^:^?^~ 


:  :-^^^^ 

•    •  ri  ci  '■£  t£ 


X  re 
^e^^ 


§g 


C:  re  «C  c^  — « 
-^  ■«?  C^  ?<  CO 


Nrec^'<}<X->»'re«0'* 


■<}>  X -f  re  «o  • 

19  0r->  •<*•  ■«<< 


xoc^cec50Tj<Xko 
TTceioc^ii^irsoo 


ecxciiGO  —  t^re 
t^  S  »  ?)  o  ?^  ci  « 


=  §3=^gi8 


:  ^  rj  :=:  H  ?i  X  -2  5  -  ri  S  t^  f3 


:S§SS 


ciooitC 


c^i     •     ■  X  — '  ^  r-^ 


If    ■  ~i  --  re  t- 
1  o    ■  re  c^  ci  t^ 

X    •      e^      S 


to 
ret-^'J 


T  X  -»•  —  c;  s;  S" 
^  O  ?<  'T  cs  re  O 


«Of  S5  »C  -^  I 


xc^~»r-.t--t^o  —  o 


S2 


li        ^ 


■■^>d    ■    *r^    '^rt    •    •    •    • 


:§ 


z.  ~  -^ 


re^      =;  = 


sCs 


n  3  £ 

S'-  — 


228 


COPPER   AND    THE    HEALTH    OF    MAN. 


do 

-X8     J8q;a 

.  (M 

»r 

^ 

0- 

g 

d 

§ 

S 

eo 

i 

^S 

0 

i 

S 

•a92oj:)iM 

6 

00 

S^^^^^i25SloSfe§    ^S§S 

CO 

•pooj 
JO  ;unouiv 

SSSg§J§S§^gS2S?§^^    ^S^^ 

§ 

-X8     J8ii;a 

e,-i 

fe 

^ 

S2 

^covo^    • 

d 

c<i.-ico    • 

1-5 

•uoSoj^iN 

H-^  ■  ■  ■ 

CO 

gg 

C3 

S^^^^Eo?:?^S£?SS^    §S^^ 

C^ 

CO 

•poo.i 
JO  ^nnoaiy 

|§5Sg|^?:5S|SS3^2^:;!    |gS| 

2 

•;OBJ) 

-xa    Jaq^a 

is 

C3,-l 
to 

S5S 

■*t>e6-^    •    jd 

e4    "co    ■ 

?3 

i 

§ 

•neSoJ^ijsi 

6 

d 

S2 

S2SS?^?5^i32SgfeS    SJo^ 

?q 

CO 

•pooj 
JO  aunouiv 

sSc3g§?5Sgsgss;2:^8^^  sgg 

g 
^ 

d^ 

-X8    J8q;a 

1^ 
6 

1 

^ 

;^g 

00 

^ 

•U8Soj:HK 

H=^  ■  ■  ■ 

C5 

{5§ 

e4 

g^^g^^^g^^gg 

^^^^ 

^ 

CO 

•pooj 
JO  :}nnouiv 

g?5J^g|^^§gi3^:2g^ 

g|SS 

2 

•JOBJI 

-X8    jeq-ja 

3  r-H 

to 

CD 

d 

0000  00-^        C^  lO 

06 

CO 

1  -^ 

•nagoj:^^: 

ed 
6 

^ 
•^ 

g2 

eo 

s^^?^^s?so^s_fogg8  ^^^ 

' 

•pooj 
JO  :jnnorav 

to 

gfe{5g§J§^S3Sg??;::J?§g^S    §|c? 

i 

is 

•;oBJ^ 
-X8    jaqia 

to 

o 

CO 

(6 

2^2Sg 

00 
d 

1-IC350O        COlO 
»005CDCO        <M^ 

M    •c4    • 

d 

« 

•uegoj^iN 

eo 

s^^^^^^22§s§fe  ^^^^^ 

0 

1    . 

■pooj 
JO  5UU0UIV 

i^^^i 

|K§gg^S|g^fi2S8^qJ    SSS| 

2 

•^o^a^xe  jama 

p 

(in 

SS 

•^ 

cod;*jo    • 

CO 

06  •d  • 

S 

•ueSoai^Tjsq: 

g^ 

■    •coo    •    ".-i    •.-I^^ 

1    5 

1 

•s 
.a 

11  - 

ill 

> 

i 

03 

o 

'l 

c 

0 

a 

■  M 

s 

C 

1 

S 

S  0  c 

a 

1 

1 

a 

c 
■(2 

a  ; 
03  : 

'^    '. 

J 

c 
c 

1 

ft 
c 
C 

i 
0 

0           1 

^  i 

loxg's  experiments. 


229 


;  — -T CO -^  >^  ;r>  •»  o  o  CO -^  X  :?      £^ 

.  »o  13  c^  cc  CO  t- c^  ^^  •'r  ^  oc  r^  r~  o  ;n      t^ 


©■^"oo-vcoocc-^co 

t^cJOO-^COOO^IM 


x.-5'O'^ooes      t>. 


§3 


coM»c^  —  rccseo5croro:2=;ST— .  o 


o  c^  o  (M  o  > 


j;  -,2  t^  lO  o 
w  GO  t^  c^  c^i 


CO »-":  IS  ■«• 

•^  C5  ;S  CO 


o—  -^osscscocococ^coscot^o;^ 


t^«0(Nc;--=co-j^?<--oceoo->3'CCco 


ocsnooeo'^Ot^'O-HONt^eoaNcoo 

•ot-r^^-reoecoooe^c^cNt^oocot^o 

1— 1 -H  i-i      I— ( 1— 1  .— 1  cs  e>*      o 


^S? 


rot^«occot^o-H?q^oO'«'-«s<C3000^coo 


RSS; 


II  00  30  ^  c;  O 

II  o  c;  t^  CM  r< 

CM  , , 


OC 

2S 

cc-^' 

?I 

I- 


CO  CO  CO  r^  evi  CM  ■ 


SS'S 


Oi-"— cs»ooa!'^ot^--svr  x 
ioco;si— ii-iooo'vo'^os 


CO  OC  C>  ^'5  O 
>0  30  CM  CM  00 


•V  »      -OlCM  00 


§2i 


OsOO-'r^  ooooo 
•veoo^CMOooeo 


[33 


t-3CMi--pa>    •■<rc50-^xxcMo 


oro^CMXCM     •— "t^;^ 


so    .o 


X  uo  o 
:^<  c^  r^ 


?s§ 


X  CM 

CO  -^ 


XO'CS?)X»-OCM— -HCS-M-SOCMC^: 


^H  O. 


!  X  -<<  u-5  C 
>  C-.  t^  CM  CS 


eoo  o  vo    • 

■<r  w  »  "r     ■ 


ss 


OiOC^  X 


X  X 

CM  -^ 


CMU5CS— t^CM'«3'00'^COCOCM 

COOCsco^«-^CMCM-<r.-iXrt-^ 


CO  t^  00  »-o  o  s;  S5  -o 

O  U5  —  C-)  CM  r<  CM  uo 


o  ot^ojx  — 

X  -^  1-c  ?q  C5  CM 


^J  crs  -^  o 


t^iOCO     -o 

»ooo    |>o 
00    "d    •    ■ 


— i-*oo--o 
pi— I  CO ^ 

(M— 1^ 


coco 


;:^ 


S  ^  OC  -w  CO 


xx«c-va5>-o— r^ 


■  r^  t^  --=  Si  CM  ; 

;— ixocM— It 


O  CO  « 


Z  f"  ® 


^"3 


^   ^=3 


55o3 


■   C5 


C3        -- 


e«MS; 


-   ^  X  S^-^   =3 


230 


COPPER   AND    THE    HEALTH    OF    MAN. 


12;  !z; 
1^ 


-X9    jeq;a 


en     •  o  r-  •-'^  oc    •     •  o     •     •     ■  M  a»  1-1 1- 


.^ec< 


•ueSojjijsi 


o^oiooeoso 

i-H  ■*  OCO  i-H  -H  M 


<Oio»cw<i'<Mec^Wi-ie'5.-i<M( 


•poo; 
JO  ijunoorv 


SiO  CUM  tH-tH 
gcCOOOOIN 


^^ 


o»oco»ooioc<5<»-*sOi-ioot-oa>^t^ec 
«>t^-<«'e^c<icoeo05t~t^C5''-i50<MoooT-cc<5 


^O 


•iOBOl 

-X9    laqja 


00  t^  -* 


1— I   T— I    ■^   • 

05  a=0< 


•ueSoxjii^ 


iss; 


(Oin^n•^lOco■'-|'-^oi<z>•^!Z>c<^o*( 


•pooj 

JO  iunoray 


2c--OC-:c<3r^iOIMi-iC:-OC<IC<<0 


C-.  <N<NC<5CC(MOOOaOIMrtC^-*OOON 


-xa    J9qia 


i25 


0.-lW( 


^  :®5g; 


«  c;  00  <ci  i-H  o  00  a>  5C  (M -^ -H  T»( 

'  g(N--J05D(MCS0-*Ci<MC^i-H 

•USSOi;!^   I  S(-4^-^ 


;OTt<o505oo>oioooesioooO'-icoo»o 

coeci-iairQr'i-'tii-i'-ioco'-KMNO 


■pooj 
JO  ^unoTnv 


(5       ^  '" 


t^t^oioot^-*03t^cooooc:oooiM-<s'e^ 

<Ct^-*(M00C<lCS00®0000i-lCSC^00OOC0 


-X8    J9q;a 


!00  LO  t> 


C4  cJ 


•uagoo^ix: 


g  CC  '-2  lO  ■ 

g-    ■    •- 
<2 


■pooj 
JO  ;unoTuv 


!2'Oco^t^oooe^c<5--oc5cc-HO 

gc<5-*C300<-lCC-Hc5o— lOjOO 
|-  ^rti-lr-,— Ir-HCN 


S§2^g  :??Sgi§ 


ooc*  03    ■  oor* 


-X8    leq^a 


CO  50  i~ 

g<DC> 
C5        ^ 


C^M  <N  CO 

cscocs 


•uegoxjTjsj 


e<ioioC5t>ot^t--(Mc;<Ne<ic<50< 


•pooj 
JO  iunourv 


6'S 


i-l'^<00000-0t^0rt 

OCT)T-HT-H(NC^i-IOr-HO 


jHooioescacoecoot^ooooMuseMOiOso?! 


-x8    laqia 


SOON 

O  03  05 


O  OCN  CO 

1-^  coco 


•neSoj^iM 


S2^§5^c5?5S 


•pooj 
JO  jimoTirv 


iOC<)-*05»OCO(MiOCOC:<NC»0 

|c2Ci-<»'00rtC0^<NOCi'-l0>O 


c;  CO  30  o  o  -rt  •*  < 

05  IC  •-•  iM  (M  CO  CO  « 


C3iooeoco«Dcoc^' 
k005es-*csooc;es( 


•;oBj;x9  jama 


(,100      'O 

a. : 


'S2' 


ooeoco 


•U8§om^ 


CONOeOCOOOiOOOOi-ieOCOOuS 


"S^ 


II. 


§  ®  CO  tn  S  g  ^ 


i;  M  s  g  c-^  ci 


S^' 


"JsZS^ss^ 


=?~  9  «  &i-  ;S.=  g^ 
is  O  c3 


LOXG  S   EXPERIMENTS. 


231 


15 


,    _         t^  O  C^      •        Tf< 


gs;2;:25^5SS5S^2:s2gs 


.-I  -^  a>  «ci  «c  t^  lo 

t^  »0  OO  >0  "5  us  t^ 


e<i  cc  «o  o  o  r^  e*  c<» 


|§|§§giSS§2^2§g§g|§| 


I  N  o  ifl  r^  r-  e«  Q 
I— I      t-H      e<i  •v 


ooio    ■ec-*oo-«JJ    •    -OS    ■     -cONCM    -eoo 


'^ 


^O         -H 


CO     .     .  Ol'-i  t^ 


»C^     .     .o>     •     -^ 


cot-     .00 


<^«  I 


§Sgl^S^^S?5i2§;2?52S^ 


>COCOOCOt^rOCOO>t^«00005« 

>'tic*5oooocsiMM'co>-irteseo 


■*oeoicoioeO'-i«o^i^050*ooo'^'^iMO 
?o«50e;4CS(NMoocc^;jes.-ic^05»oooco^o 


5§^S?5g5SSS5 


P  ?3  ■*  «  « »::< 


C5 1>- o  ^  >-<  «o  c^ ; 


I  cc  "o  o « 

)(M  (NC^< 


=:^ 


!§g 


2g5' 


oot^  CO  ao  ooo 


S22SS 


»c*ooe>5'»    •  ^ OJ t» o  1-" es» t^ e^    'SS'^ 


i-H  COi 


CO«p 


!«:: 


eot^    •  t^t^o 


C<OS5M'*050C^OCeO-<CO<N«>0 


iOTj<o>ect^to»ot^coc3005coaioo'* 
oOiooo'»<c>4-<«<t^escsco>ooOi-i(N 


S5; 


ss 


8SSSe^ 


i-(iQe^'*oc«es»oi-««o 
»oe5c»o-*i-<c*»-io>eo 


S5^ 


?i»o»-H-*c<eo-<«<co(Noo«« 


0.-i'rtSc<«t^^OO< 


!.-(es( 


©woo 


5et-— JO 
eocJwo 


s§ 


O  OC<5^H 
COOt^O 

CO  oi  O  1— 1 


to  00 
00  a> 


S2 


»o"*(NiM'^>ococ^csio»cc-Hoes^ 


_,  as  "^  -  " 
o  o 


«52   ;«i 


t>>-W    O    M    O 


efs« 


23 -3  £i  tx;i5  S  ^  ^ 


•T3  w 


232 


COPPER   AND    THE    HEALTH    OF    MAN. 


1^' 


-X9    Joqi^a 


•ueSoi^iii 


•pooj 
JO  ^unomv 


l(M.-IO 


C<)  05Tt<  1-ICO 


>0500C^'O»O0>0500'*O;-H00iO( 


S  t^  CO  (M  "5  O  O  00  «5  O  05  .-no  O  •-H  lO  CO  IM  t-     -O 
g  lO  to  CO  CS  N  CO  <N  t^  C2  05  a>  .-t  t^  <M  ^ -^  CD  (N      'O 


CO  CO  ot 


tiS?S^??^g 


lOOJCOlOOlOOOONO 
t^t^COIMr-HC^COt^t^O 


-X9    Jaq:ja 


•U830HTJs[ 


T-l  Tj<  i-H  00  lO  ( 
05C^  IOt-H  CDC 

i-i  -*■  lO  cs 


CO  ■«*<  (N  (M  t^  ■ 


•pooj 
JO  ^unouiv 


SOI:^05>OOt^t^CD>OiOOt^(NC«l003^-*t^< 
gC»C^COC<(MCS(MiOO^a>T-Ur^C^'*<-*COOiC! 

(^1 


O      ■  COCO-*  CO 


TtiootNioocooi-^oscrx 

iOCOO5C<li-l<MT-lO>CO00i 


fcO 


ffc 


-xe    J8q;a 


(M  COOO  -H  ( 
OOO  .-I  i-H  ( 


•uaSoi;:^ 


O^00Q0-*Q05O»C0CaO 


C3 


•pooj 
JO  ;nnouiv 


i|g2g§S52 


r~  o  00 1-1 00  c<)  • 


)  (M  •*  lO  0-<ti 
>  t^ -^  CS  .-(  .-I 


05  Oi(N  CO 


-xa    J9q;a 


i§s 


t-HO 


•naSoj:;!^ 


CO  CO  lO  1-1  C<l  ' 


CO  lO  t^iO 
(N  CO  t^  C^ 


•pooj 
JO  ijunouiv 


?»  "5  CO  r-<  U5  O  IM       .  00  00  (^  lO  00  CD -H      .      .•*!, 

g 03 lo t-H N c* i-H    •  CO 00 a> 00 r-i  CO e<i    •    ■»oi 


s?5^; 


-X9    aaqja 


eooQ    •a>ooioi~-    ■    -co    •    •    .e^ocooiM.-H 

g  00  O      •COr-tt^OO      •      -co      ■      ■      'OOOt-IOt-CO 


00  OIM  t>. 


COCOOCOQW50»OOCOO.-IC001-^0 


•uaSoj}!^ 


!?5§ 


COCDe^(Nr-HTi<(M,-(iO' 


lO«<l.-lt^OCOCOCO 
OOiOOOCOC<)lO.-l 


•pooj 
JO  :^unoxav 


2-«*<-<*IO«50-<«<®C005>0'*<COiO'-<COt^CO'*>0 

gooooice^oossiMooooooTHcowocoioeqio 


00CDCDiOOl0C0C005C<ll> 


^^l 


-X9    Jem  a 


GrHO 
t.        CO 


■<*<  t^.-(  N    .    ■  t^ 


|lO  C3>00»O 


sw 


•n93ontj!.i 


cog>03(M(Mt^o>cO'-ie<iQooot~-coc3  0co 

CO'*rtCOCOCSlCO.-IC<»i-<^r-lrH-*lO.-IC0 


gc 

i2> 


•pooj 
JO  ijunourv 


i'CC0t^Qmi0O'*05-"   3 


1-H  (N  CO  r^  ■*  o  c 

t»U5  05  OrH  00« 


CO03<NiOOC0CDCT>00f0 
<NlOC<l(Ni-ICS(MTtloOO> 


•1o«j:jx9  i9q;a 


J.O  CD 
S         00 


eot^c<i(N 

CO(Nt>;t^ 


CD  -^e^  locol 
oc5o> .-H CO    '  1 


•U93oj:ITM 


0'-H03<r^cDOM'-ii— icoiOTHo>c<i03.-ia>co 

I0'*i0t>-*COCO(M(M005CO-*OOIM'-H0 


l^t^COCaCTl-'JlCiO 

lO^Oi-HNCOt-i-l 


i_- 


"«  PI  o 


5  s; 


Bh 


mmSi^d^    ^1    raStf<<QO    h^ehmo 


•^  1^  3::2  SlS      o  o  o  '- 


LONG  S   EXPERIMENTS. 


233 


,-t    .    ■■^Oi     CO 


C<J  Ttl        .  Tf  to  P)  OJ 


S52^^§S??5^ 


1-1  i-l  00  ^  00  CO  CO 

r- lO  r- lO -v  ■*  c<» 


ooe-H 

C^  CO  c^ 


•V  c<j  e^  ■^  CO  •* 
c^  o  i-H  e^  05  iM  <N 


lOoae^wfeOr-ico-^Tro 


';:s-^ 


CO«OCOlOO«Or-HTj<'<«<00 

r^r^-v(M-H'«i"'V00O5co 


lO  -^  to  00  o  c 

(N        t-H  ^  C^ 


r-1(NO(N.-l^.-IC<l< 


■^■»»<OiCOt^«0»0C0O>-<t^C^-^t^ 
•<»<00®<NC0C^(NTr00OX0»0>(NC^ 


e55< 


cot^iNooes 


o  ■v ' 


,-t      .      .CO      •      ■  CO  0(M 


■<»><©.-(I-l    ■    ■« 


«INOC0030-<1"1MCO 

CM^— <COO>OCOCO 


COO 


i-i.-ioor^c^r<icot^ooaoc^'«<oa>icr^! 

t^ioiot^;ciO'Vi-ie^cOrtOrti-i02C^« 


Tti!OiOcO«0»OQCCOC^0005U3 
<Oi.-3  0iCO-<»'i9'CO»-HO»CO<NO> 


CO  s^  o  o  CO -"J"  o  ; 
c4  LO  C5  eq -H  ^ -o- f 


t~.30^oo.-->-ia5'<i<cs»-HioOiO>oco'*<c<»'^< 


i^(Noouoc;-H-<i<oooc>ooioioo 

t^»O00<NCOC<li-ia>C5Xt^(M0Ci-i.-l 


0,-<!»  iO 


§^ 


5§ 


S225§SSo 


)U5«OOOt-5000iO'<!J''-HOi£ 


S§ 


?3:S^?5§?; 


50-*OM.-ico— loiooicoieo 
c^-^ooot-ic^ei-^cocMooiC^ 

l-H  1-H  C4  l-H  l-H 


CO  co«  ^ 
t^c4oooo 

^«5    'ic 


CO  ■^ 

t^OO 


CO  *-H  O  t^  O  00  00 

eoiocoocoWrt 


0-*    .oco  — t^t 

CS'V      -Mi-l®  coc 

-H    .      »-( e^      c 


eococoioo 


ic>ioot-o-* 


iOi-(C^T-H    ■    •  «  rt  t^  ■>«>  e^i  c<i  c^ 


rt  US 


r^  UO  t^  05  « 

t^rt  «o    "to 


r-.^rO! 


<£>■*•  00 -"f  (N  V  

■*  00       -COCOr^l-l       •       'CO       •       -COtOt^ 


oe^05«>>oce» 
es^-Hcoo-** 


i^-«»<CR00C<li-i»oe^00a0'*<(NO5CO5O 

no>o<NeoTt<c<i'-ic<icoi-ioCi-i05c^ 


OCCO(Mt^O'>tiO>OiOCOtO'* 
«5iC0»(M>O«OT}<,-l(NC0e0i-l 


(M  i-Hi-H 


i05a>»oooi-oi^^it^cooooor^-~ot^! 

•  t^MIM.—  •VCO«OOOC<lC^rO(NOC5^( 
I  CO  —I  r-i  (M  rl  (M 


U5  -^  ro    '  o 


■^  r~  1-1  OS 
eo»d    'e4 


oseot*«0  0«oco® 

— I  .-"  ^  CO  lO  ■«*•  CO  CO 


tOCOSJX.'*—  O 

»oc— i«oo-*  o 


i-iiocloO'<»'c^— (Xif305acc<iioinc^occoo0{ 

t^lOC(M^C0C0C0C05COi-ie^C0CS0C0C^r-l( 


i-iO-<»<>OOiOO-^«000 

oot^'<*ic^co(Ncat^t^i^ 


oooo  >o      «o 


§s 


CO  "^  00  Oi 

eoc5t-^t-^ 


Ot^tO 

«o  to  lo 
'ooco 


^  OCS10100(NC 


t^O«OOt^tOf-ciO(Mi-(OOCOiOOCO^ 


lCOC^C5t^Oi0  05C^lCi-lCO 


®  ; 

ft  : 

a  : 


c  g  >o  s  =2^ 

OS  i^  C  3  O  O^ 

O  CQ  O  ;.>  iT»  c-i  3  O 


o        &» 


^   -4 


M 


r  2  g  3 
^  -  -:i:  S>®      o      o:x  o  ''^  i^  = 


234 


COPPER   AND   THE    HEALTH    OF    MAN. 


i 

-xa    jema 

Orams. 

5.59 
.28 
3.99 

S 

g 

3.59 
21.25 

4.98 
5.23 

s 

e»5-H-^ 

>d 

•uaaoijijsE 

g° 

^ 

^S^^^^S 

(N.-lCOiC?1(NOM 

8 

■pooj 
JO  ;unomv 

fi^^ii 

SS^|§?5^SSS 

-i^sis^i 

S 

do 

-X9    joma 

§3 

s 

ss 
-^'s 

00 

£o^ 

CO 

g 

1 

§ 

•a9Soj:UjS[ 

^^S 

o 

RS^SS3S?^?5?52SS? 

^8^ 

g 

o 

•pooj 
JO  (junotay 

^%i 

gss^gE^j^l^ggspsg 

S?5| 

^ 

-xo    jaq:)a 

1 

^ 

^ 
g 

1         t~ 

<N 

•uaSoiHN 

go    ■    ■    ■ 

G3 

8 

gs^ 

^^^^SS^gc^SS 

g5 

•pooj 
JO  (funoTny 

|552^|^ 

--lOOt^-««<iOr-IIMOCC«> 

JO 

CO 

Id 

-X9    jama 

J 

oeo 

?3 
1 

SS5 

^?5 

3 

oo 

f2g^ 

e4 

•u^§OJ;^IN 

2 

6   ■    ■   ■ 

88 

o 

8S 

SS 

itgg^^jHS^gc^ 

^ 

c5 

•pooj 
JO  ^unoinv 

1 

gs8i 

|^2|| 

2^S?2|S|ggS 

i 

2 

-X3    joq^^a 

gio    "co 

§5 
i 

gin 

to 

th    •    •id 

"5 

« 

e^ 

•U92oj;tjs[ 

gc5 

^ 

SS^^^cSS^SS^iS^^S 

S 

•pooj 
JO  iiunouiv 

g§^||^E5SSS^S|?^^||?5 

1 

6^ 

X! 

-X8    J9q;a 

gScCOS 
(25 

rH      •      •id 

d 

•U930I^tN 

r 

s 

^SSS^i^S^SS^SSg^S^ 

o 

•pooj 
JO  :;unoxav 

03 

; 

S§§||?5^?!S^g2gc553|SS5| 

K 

•lOBJ^xa  jeq^ta 

S(MTt<CO 

•§8 

e4 

00    •    'id 

^ 

•neSoJiiN 

S§ 

■    'icco    •    'i-i    •r-!    "i-! 

« 

•5 

5 

1 

o 

11 

1 

1 

a 

^ 

1 

ft 

1- 

t. 

;.4 

6 
c 

1 

p 

1 

1 
1 

1 
1 

s 

is 

oo 

s 

a 

1 

1 
1 

1^ 

1 

_. 

1 

If    : 

IJ 

LOXG  S   EXPERIMEXTS. 


235 


s  :2igb!S 


c4cs 


§:?   ss 


S  : 


^?3  :r 


I       S^ 


o«o      f^««scs— ^  act^  — e^  :£  C5 'J' sc  ;s  o 


esi«0'*>»00        C^^TP  — use;  QCOI^t;-*®f^O 


5g5^ 


•OCS 


•^  W       1-1  ci 


^S 


>oo5C-je^«<-it^Ci; 


1  -T    _  ^  — .  ^  Ci  3 

I  ■<?  c<  —  es  00  (M  p 


c4g  :^g5 


S5 


C)  e^  rt  e^  w  oj  X 


i\ 


o»cco  -v  t^  r^  X 


•V  t^  r^  X  ro 


t:B 


^4 


SS 


»C  t^  l--?  C  cc  —  o 


c^xx-vcjr^c; 


)CC50i-l.-c 


*  — <    •  «o  o 


NO 


e>»t^      ssoo 


S2S 


s§ 


SS    £2g352g?32 


N  l-lT-l 


X'-i'-'iOM'C  —  «^«cfCMOxu;cs-H 
c:xs^?^r;KC;C80scie^rt~jx>c  —  rt 


oc  OS  t^  C)  N      cc  e^  o  t^  e  e  C-)  c) 


X    •  xifl  r~  t~ 


ss 

g^ 

S£  : 

^« 

"*?5 

Mf4  : 

ss 

gS 

52S 

c4   ' 

^.-1 

C    •;S'*«?3c^ 


;  —  —  O      « 


^NOCX->*"«rOM 


lOO 

c4 


;S  M  N  «  re  o 


XX—  O—  X 


t-  C:  =  0 


t^  C  W  U5  O        X  l^  » 


S»2S  =  ?'S2CO 


t^  «C  --S  CM 


c<5  ci       C<i ! 


•.I  -"r  c  t^  cc  es  L- 
■'rc-5    '    '— ' 


II        S! 


s^  ^  "'' 


C    =    X 


illlll^ 


236 


COPPER  ANI>  THE   HEALTH    OF   MAN. 


CO 


*u83oj;iM 


iTf  (T^  UO  OOO 
;  lO  (M  CO  CO  C<1  t- 


•pooj 
JO  ^unourv 


eq  Ti*  CO  00  IN  00 . 


)  (N  t^  05  O  CO  O 

I  (M  (MtH  O-^  O 

(Mi-HrHIM-* 


)IM  CO   •    0> 


CM  lO  «0  IM 


!U5io(Ne<iioooi-H(MO    ■    ■ •■ 


■*  C<J  Oi  «5  O 
■-Ht-IO  OC* 


i-ICOOSlOOOSOOOOCOINCO'-ICOOOi-IC^r-l  « 

e000l:^(NC^I(N<Nl0rHO00<N(NO-*i0C<IC^ 


^o 


•nd2oim<i 


•pooj 
JO  ^unourv 


«-<*<CO>O00rHCOrtlTt((McO<NCO<N-* 
glOCOCOC^COlOIMC^COlMOOCNOOiN 


ooO(NeO    •ci-^    •    •    •     ••"itiio 

i-HOOt^SD      iCO-*      •      •      •      .USlO 


g<M(M(MOOr~OCOIMi-l0005-<J<0 
r.-l  1-1^  INi-llM'ffl 


2^|*2^gS?2a^§?5S§S2 


-X9    J8q:ja 


•naSoJiiM 


•pooj 
JO  jimourv 


'(NCO 


IN  .-H  C^  (N  t^ 


«C100< 


1-1  rH  C^  i-<        IN  C^ 


SOO(NlOOOO      •  .-I  CO  00 
t^  O  CS  (N  T-H      ■  lO  IN  O 


lo  e<i  <N  o  OS  t^  00 

!N  O  »-<  i-(  O  00  CO 


(  00  •<*<  T-i  M  (N  O 
I  CSl  05  ■*  >C  rt  CS 


-X8  jama 


BiNt 
ilN 


S2S 


•naSoj^iN; 


go- 
es 


Ot>0005COOOO(NCOU5  00 
C0-*lO.-l(N-*(N00T-lt^O 


^§ 


00  00i-lO> 
O  O  IN  CO 


•pooj 
JO  :)unouiv 


i-H  i-H  ,-(  (N  1-1  IN  OJ 


Tt<i-(coinot>oo>-icooiooo 

»OU5CO(NCMCqOqoO(NOOC<)C^I 


-xa    Jeqia 


<ici  OOCO  O 
gt-05rH 


'  c4  CO 


•ua3oj:jij^ 


BO-H^  ^ 


•pooj 
JO  ^unoTnv 


iNrH        (N 


s§ 


•  COlC  COi-l 

•  O  (NiO  OJ 

•  >-i  CO       '  rA 


01<NOt^C0C>^00r-IC0CSCS>rH(^OeS| 


iioot-1— icococoojiNcqo'^Noe 

.(N(Nesi<N00O5O5t^(NlNO5-^-^Sc 


02 


-xa    jaqia 


•naSonTjST 


•pooj 
JO  ^unoiov 


«0  Tt<  05  »0 
g  "3  CO  CO 

e  d  rH  tH 


(N«0     "OOOICN     'OJCO 
"Oi-I  IN      ■  CSI  CM 

i  .-i     .  ■*  CO  C^  CO 


lOCOOlNO'^OSCOO-* 
COlO.-l(N'<*<(Nt^C<lt^e^ 


CO  fN  O  CD  00  05  CO 


I  O  CDOOC 


OO00Cn^.-li-lO'*O 

OSOOOi-ICQOOOOINO 

rt         ,-H,-(    COCO 


(Nt^CDlQOr^COiOl>.C^ 
CO-^t^lNC^C^CMCOOOO 


00  CO  T-l  05  CO  o  o 

i-H  o  >-i  o  o  00 -"r 


lO  <N  h- t^  00  <N  i-< 

>-H  CO  00  CO  CO  o  e^ 


•joBjjxa  jaq;a 


CO  cooio    -coo 
CO  CM  i^Tji    .    ■  oi 


■*■<*<  CO  t^ 

C0t^-<)<CO 
CM  t^    "od 


•uaSoj^ijsi 


:iOCCO31OO3CD00'Ot-ICO00»O-«H-^ 
•>i*<":>COCOCOlOr-l.-ll3>T-lt>INCOO 


O  "I  lO  i-l        i-l  i-l 


COCOt^T-HCqiCO-^OOOOCOlOt^OOr-l 


I  CO  t^  "-H  CM  in 

Tff  1-H  COU5  ■* 


g  s^^--^^ 


r<  -S  2  F!  Sc«  S  te ' 


WWcnl^oS     P-i  fri  M  OQ  Ph  Ph  03  O     Pro 


LONG  S   EXPERIMENTS. 


237 


-^t^t^us    .    .^    ,    .,-H    .05a5« 


:  lo  e^  c>»  o  ■<«<  o 


!Xl -H  C  <M  CO  O  C>5  O '-^ 


M  rt  c^  re  "O  c~^  o 


^§ 


■V  t»  e^i  csi  1-1    .00 


looo    -i-it^cco    •    -00    •     'iM    ■rocicsoo 
o  r»    •cc-^c^iio    •    •  r^    •    •  ao    .  oi  ^^  ■>*<  o 


c^    ■      ro  c^  - 


§§ 


05r0Ot~-!NlC-<S<t^0iSMI^05t^t^f0»'<*< 


CC0C!N-<«<05e^C<l"5.-c30O«0.-lCM 


30  coo 


■«rTfoe^e^-H'-n.'5  05C30oocsncco'-ieN)Mro050 


r^CC05i-OC:cet£X~i.~OOOC^iOi003»-iO 
«l.'3  05C^IMX>-i-X:OC<l-^i-IC050'-HCO'<!l<«00 


^3 


5g 


gs 


)C505C^'oOOS300i-l— <'*;DO00 


CO  30 

cSio 


8§5 


cc  r-  O 

CCSSO 


U3  T)<t^io  O 


—  CO—  -T— •CO-^CO-^-'J'OOt^t^O 

csic5Xx»e<«oe^i-icv«<-ig5050 


ico-<*">cO'^    •  r~ o —I r- -^ OS t-H Tjt lo »o »o 


i-HO 


•*CO-     •  00 


OOCOXO 


«  X  00        lO 


NOSIN  X  coco 

iM -^r  ■'J'  ^  cs  o* 


t^:00 


t-C0C»«OO  •OiCOXt^'^eO  -oos-^xcooo 
■<J>«CCS(M(M  •  M -- -H  00 -H  CM  -Oa  CMr-noOiO 
I—  CO"— I      •        i-l  •— I        y-l  t-l  c^        e<i 


OSOt^iOOOOL-ICOJO 


o "--;  CO ; 

CS  05  XC 


CO  CM  »o  esi    .CM    .  o 


lO-iS'OJiO  X 

.-HOOJeMO 

•-H  (^  CO  >0  •v' 


U5      •  >C  OCM  CM 

O      •  05  ^  Ifl  ■<»' 


I  •^  <-i  ■^ 


OiCOXM«eMi«— H3»i-iXtC'-l050t~0 
t^lCCMCO»-QCMO'-^CO'-<OCMeOXCMO 


eMC-^oxow^t^oiioict^oo 
t~-ioo-^cocoi>esi.-f>ri-(xoto.-i 


■COOOOiOCMOOSXtOXt^CO^COt^iOO 

•  oo-'rjjeQCMcor^or^ocMOO'-ieMOOCi 


t».£JlO«50»CX'-HOO'-<'^a50>CMOCMCM 

OJOt^cscMOc>i.-ix.-iCM-H2sao<-f>*<u5io 


cs"*  1-H  coo 

CM  O  »0  -*  O 
^  l>»  CO  ^  CO 


§5 


s^ 


)'*i-(0 


e^    .      foesi- 


c  coc 


00«»C^?5CMCMC 


•^t-CCi-'SOOCO 

ec-v^CMC^)r^co« 


1.-I         CM         (O 


CO  CM  lO  CO  CO 


M'COCM.-l 
COO      ""3 


S3 


5» 
>^  o 


a.3 
:r  ir  !2  r  ^  -      ~  =  w  o 


-go. 


--l^i^i^sl^-s^s 

=  -  =  .-  o  o  ~  -  ^  2 .i  ?^  ^  .-  2  5  S^ 


238 


COPPER  AND   THE   HEALTH    OS    MAN. 


-X3    jama 

1- 

03 

g 

t 

o 

CO 

S 

5 

o 

1 

3.84 
26.61 
6.17 
6.16 

^  ! 

•uaSojiFN: 

s^^^s 

^ 

?Jg§^ 

^cd2 

c4 

g^^S;^ 

ot>c» 

•pooj 
JO  :j-inourv 

2 

2S?S| 

KS§gg|S?5g 

^^^ 

h 

•;oBJi 
-X9    jaina 

1    ^ 

^<M^— 1 

S 
•^ 

<0(N-*C5      j 

00 

^?o 

'"'uo 

cooc^    • 

^ 

t^ 

; 

•ti9§oj;iM 

§^^^^^2g3?3 

sss§^ 

8 

o 

1^ 

5^ 

<N 

gfe^S^E^i^^S 

•pooj 
JO  ;cmouiY 

2'^CO<MiOOOOCO(N(M(NOOO 

ga>coooo5c;JCS)(Mooo5oo^|^ 

cit^oo^o 

SS2§|?3^£?^feS§^ 

-xa    J8q;a 

gosco 

^ 

C^  i-H  00  CO  C^  05      • 
t^t>.  IC  O  lO  t^      • 

<N  •  •-;«5^  _: 

CD 
00 

'"'So 

S3 

«5 

g 

^ 

•uaSoj:)iN 

§^ 

§;^S5?S;:3^^^§g^^  : 

o 

^° 

g^ 

gg^^SSS 

•pooj 
JO  ;iinouiv 

gfeSSSS^g^SF^g  : 

2§§8^§ 

??sg§§^ 

CO 

IS 

¥ 

•iOBj; 
-X8    Jama 

U5 

kO 

(N 

o 

•naSoj^iM 

1- 

(NO 

^^^« 

2S?S?§ 

jHtO 

^ 

^S 

"^ 

^^^ 

2 

•pooj 
JO"  ;nnouiv 

£:■-<       CO—I 

^|gg 

^^^^ 

II 

CO  ^H 

l^s 

tc 

1 

•lOBJJ 

-xa    jama 

gOoS 

c4    •    •    •qo-^'    • 

o 

5J0 

00^(NO 
OiCOTf-t- 

OJOiOiO 

00 

CO 

•na3oj;i^[ 

03 

S5§^^S^^2§:;;^§§2S  : 

^ 

2 

S8 

<N     • 

?;5g§^^^^s 

•pooj 
JO  ^unouiy 

<S                                         ^           : 

g88||§S5^?2§SS3^ 

;z;co 

•;oBj; 
-xa    jama 

•<1< 

(N     ■     •     •t-^'H'      • 

?5 

S3S^ 

00 
CO 

•uaSoj:t!js[ 

I2§ 

S^S^^ 

^22^^g§2S^ 

00 

o 

(N     • 

g5^s§?:?;;3J^ 

•pooj 
JO  :junourv 

^fe2^5g^gS| 

s-s§l^---^-- 

•^oBJ^xa  Jama 

|8^ 

S 

03       •       •  rH  OJ  t-H       I 

■§8 

00 

•n83oJijis[ 

§^2 

^2 

■  •coo4  ■  •-;  -^^ 

o 

a 
3  • 

tS  o 

1 

1 

1 

0 

1 

1 

P 

03 

s 

i 

1 

c 

I 

5 

£ 

(5 

1 

1 

> 

c 

c 

1 

1 

i 

0 
if 

1 
5 

u 

(X 

a 
1 

J 
c 

c 

p 

i 

h 

n 

^1 

2 

LONG  S   EXPERIMENTS. 


239 


32 

g 

1 

^ 

§ 
S 

^ 
•* 

S5 

c4    ' 

1 

ifl  o  r»  c^  ■* 

ro  "^  O  t~-  <-• 

g  : 

esi  : 

gSig 

1.27 
.51 
.19 
.77 
.17 
.22 
.21 
.10 

s 

82 

e4 

§?^^5::?S2g?SS;::S^2 

85j?^^_?5^ 

^3S8S§ 

g2||?gR| 

1       ^?5S|sSSS§§8g«^52g| 

j 

gsggsgjj^sgs 

(N  — 1  05 -^  TJ-  ?3 

i 

S 

» 

S5? 
e4 

■f5 

S 
S 

s?3 

5 

00 

S  :g2iS 

*^-^-^ 

^ 

S5 

d 

§^?5s:^5?§2^5gE2^^2 

i 

8S?ig^_5_SRi^_g2:igg 

^2§SS§ 

i 

§?§S§S5Sg§SgJ^^S§^|| 

g8Sg|SSs||8g;5g|E^5 

5;s 

s 

s 

§gi? 

CO 

e4   ■ 

& 
5 

gs 

00 

xoco 

ccgc4 

■-<■ 

g22i^?iS5 

S2 

pi    • 

^SgS^SsSSS 

S2 

8gg^ 

?^g-^2SS§§g 

£**2§^ 

2^ 

-ssssg 

|S2|§S?3 

S«|S??g?3 

2  * 

^is-^ls^^ 

5S 

dec 

s 

e4 

s 

5§ 

ci 

38S 

g 
g 

^5 

J^8J^22 

^ 

g  :!S  :  : 
(N  j  ■  j  : 

1.04 
.64 
.19 
.74 



s 

s 

00 

c4 

^^^^ 

00 

csi 

^^11 

2 

i 

^^^gsssg^gsss 

S^c5||?§^|Sg22^g2  :  : 

5 

^ 

30 

s 
g 

OS 

§ 

00 

esi 

§2^ 

gSJ^gSSS 

^2 

ei    ■ 

i2^fc§g^^s:^S22g? 

S2 

^g2^^_^g252g::s§g 

g^gisgs 

§§§|gSS5§?.g?igSg|§ 

!     s2^iS^^^^2§^^IS*^ 

§11        S52 

§g3§?5 

g?5 

^4 

r^.^ 

-H —              c4    ■ 

i      :' 

^^^-^ 

;:,^2SSS2§^^ 

^ 

1     gg 

§g^S5^§?5_232§^g 

s-l--i-i 

|gg^§?5S2 

5?S^??S5§^| 

|32g|;?^gK§§2sg|^5 

•d-2 

!l      '-^ 

2??^gg 

?^2 

-S8 

icoooot^    • 

•CJ 

?:?§§f2ssis 

?J-H 

S?^S?.^§gg-5SSE:2S 

i  s^ 

ji 

•     ■     '-rtn    '     ' '^     ■-(^     .     .    .     . 

1 

i 

e 

1 

1 

1 

1 

> 

<• 

J 

c 

£ 

1 

1 

5 

a-. 

S 

■- 
i. 

£= 

1 
1? 

•■11 

•2 

— -r 

f.  r 

1 

"5 

1 

^ 

fe 

-^ 

:| 

ceil  £ 

if 

:2 

'A 

! 

c 

ii 

—  —  X  S '"  —  S  —  —  'X  —  C  C  o  X  :S  '^  O 


c:  =:  -^  g  C  =  S  ~  -  X  c  -::;  C  -5  ^  :3 


240 


COPPER   AND   THE    HEALTH    OF    MAN. 


CO 

ii 

-X8    Jaiiia 

i 

o' 

CO 

1.62 
68.79 

CO 

c 

CO 

^. 

S 
^ 

•n82oj:jt^ 

go 

- 

fe8 

§S?^_S?^_^^^ 

§5;S 

fe^;:;S^S    S_2 

in' 

•pooj 
JO  -junomv 

iS 

gss^l^^ss^ 

^u 

S§2?2SS    2g 

in 
do 

-X8    jaina 

i 

<5 

?5 

o 

g 

2 

^^3^ 
^§3-^ 

^ 

l^ 

o 

CO 

•rH-ci 

00     •' 

•U8S0J!Jtiq: 

go    ■    •    ■ 

8 

gs^gssg_s_s_s§§g§s§  J:S 

CO 

•pooj 
JO  imiouiv 

§  "  " 

S8S^§?5^22gS^??*S^^^§    ^1 

• 

16 

■gra 

-X8    jama 

1 

d 

CO 

i 

^2 

CO 

s 

w 

•^N 

•uagojjiN 

03 

s 

^3 

^^^ 

^^S?^_?^_SS§^8?^fe    g  : 

«o 
d 

•pooj 
JO  ;unotuv 

(5 

sss?^!^ 

JS|S3S^;52S^^|g    S  : 

CO 

-X9    Jeqia 

1 

o' 

s? 

coco 

o 

CO 

s? 

SI  : 

i 

•naSojiiM 

i 

o" 

8 

§8 

esi    • 

^^^ 

g^_5_^_^;S 

§g 

s_§  eg 

s 

•pooj 
JO  :junoTUV 

1 

1 

i 

l^^iS^ 

2S88Sg^?? 

-s 

1-  §1 

IS 

-X3  jaina 

1 

d 

[22 

:    2  : 

2 

•u8§oij!JS[ 

go    •    • 

§Sf5^_S^^?5^SS&S2§g    S  : 

So 

2 

•pooj 
JO  junouiv 

gSooco 

gg3^|^5?te8^g2g^E^g^|5§    §  : 

6^ 

fa 

-xa    jam  a 

5:5 

S5 
d 

S3 

CO 

•ojc^" 

'.-  ^  : 

5 

cm' 

•U9§oj;ijs[ 

1 

OOgOO 

d 

fe 

IMOO 
t^O 
(N     • 

SSJHSS^S?^2c3S^g2S 

]    f22 

•pooj 
JO  ;unourv 

(3 

s^i 

SJ2S^|?55gSS§^^SS|?ig 

:    §1 

•^OBJjxa  J8q;a 

1; 

1^ 

d 

S2 

00 

d 

•cOr-i 

:    ^  : 

•naSoJiiM 

^o 

°P. 

.B 

P 

1 

1 

s    1 

Ob          K 

^     E 

•r-T           C 

S  1 

i 

.2 

|| 

5p: 

j 

i 

s 

S     -c 

1 

E 

cc 
C 

o 
o 

II 

B 

^ 

1 
1 

3 

c 

6 

2 

1 

i 

a 
1 

> 
> 

E 
2 

»cS 

s 

c 

E 

c 

I 

o  o 
pq 

<v 

2 

^ 

LONG  S   EXPERIMENTS. 


241 


?§!? 

--■g 


e4o 


I  -O  S5  O  •<»■  -H 


§S^    ^S5S 


C<«000000050^-H 


«36r^    -cSco 


)S5r^*c 


'?5S*2i 


I  cie*  «^     c^  CO  o  < 


J::S5!S2S'::S::8 


lO  :^  «c^ 


SJ?^    §3 


I  ^  ec 


»ou5ro«u50«oe^»occo6-Hco-H 


!SS    ?§S?Sg?S2SSS8SSSS23 


^33 
~'  cm' 


in  «M  »o  t^ 

aCsoiO'* 


CO  "5  t^ 


>«r5-Hw«»<iOO«orOU50000>-tM 


SigS  s^ssssssssssss 


OCOCC?^CM<MC><S-<3Cr^(N«"5C400SeO 


»  CC  CM  C^  t-»         C^  t>.  •-I  OS  05  ^  CC  -V  IC  05  -^  o  «  < 


I  CO       x-H  CD  <-<  I 


S« 


§^§     5S 


§5j; 


ss 


^§ 


.lO'V        CM  iC -^  O  M 'H  ■»»< 


SSS8feS 


CS  -CM        ^^ 


22        .-HO 
CMr-1       .CM?? 


OS  "C  CC  C^  CMCO 


^  ^es  CM 


N      -CM 

00     ;00 


04  00 
COOJ 


§^s   ^ 


fOO  x-<o 


x•HO■*t^co^-Ht^t^t<^^»c 
•^eoiO'^oeMCMioooos^c 


:S^    ^-^^SSSS^ggsSigsg 


•  "OCMfN-^        (NO  —  OcO.-HCM-5<'»'b5SoSoO 
fO  <-<  i-c  1— I  1-1  ,— I  »-i  C<l 


0CcOOi-<1< 


ss 


cocMroo 

•*  C  •«*'  1-H 

c4    ■    'co 


^oco■v^^^3005^-^^o 


gs 


^u 


^S2S 


;sg< 


1  CM  >o  t^  X  «o  es  eo 


^2*11 


0-0(NC^!N     •       «;0     ■OSCC-HrO 


!5$§2 


SS 


5^?^    § 


'oo 


Tf  o  ■<»<  O'*  X 


^5?^^«^gS2S2§g2Sg 


:§5g^    ;S^5§gf^2g2;2§g5£JgS 


i     _ 


2  >.S 


5    ^ 


62717°— 13 16 


"is 

2s 
pqpq 


o 

sr,   .    . 


=  53      ■' 

2  S  S 
g  "^   -^  S  5  s  Sec 


03     ! 

8  : 


"-^  a  !" 


QQU 


242 


COPPER    AND    THE    HEALTH    OF    MAN. 


IS 
1^ 


-xa    jama 


•n93oj;i|^ 


s^-". 


CO  »0  CO  •*!  CO  •*  ■* 


s;?3sss^s?58ss 


;S8S; 


•pooj 
;o  ^unouiv 


go  03  iC  O  <N  t^  •* 
o  •*  cq  (N  C^  (N  t^ 


-xd    Jama 


•^  N  -^  e<i 


•uaSonf^i 


•pooj 
JO  ;imourv 


s^-^ 


CO-^t~e<I(NCDt~OOcOOt^Ot^CO 
cCOlO-JSirjiSe^C^IMCOlMOS^r-l 


1§2S 


gt^l3Jt^NIMCOCOCOiO«5(Mrt>-li-lrHt^l 


coS  c 


t^COi-HOOcOCJiCOi 
<£>00l:^lM(Me<l>-IO00 


zo 


f£ 


-X8    J9if;a 


goocq 
e,-;o 


22??S 


(MCO-*<Sl 


•uaSoniN 


1^;^ 


!SS 


(N  CO  ■*  <N(N  C^  (N  Ol . 


•pooj 
JO  ^unourv 


|l2^2§^  i^sSggSSS^^S 


-xa    Jaqia 


•naSoijt^ 


Sco  ooo 


CO  •<*<  w  CO  »o  e*  CO  < 


ooco 
a>  oeo 


00  00  o 

t~  "-I  CO 

(N    'l-i 


•pooj 
JO  iunoDTV 


2c<lcD»Oi«0<3S'>*'.-ICOOa>>«COiO»CI 
gt^>ScOC^(Ne^COCDOOi-l(N'-li-l^l 


^1 


•^OBJJ 

-xa    jama 


;  00  o 

1  rH  lO 


ococq  o 

t>ifOiO  -^ 


OOO  ■*  (N 
Oi  C5  00  Oi 

t^  c4foco 


•uaSoj^i^ 


SS5§?5g^^ 


t^  »Oi-l  O  CO  CO 


•pooj 
JO  ;miouiv 


gcoo5'*i<Nc>jcoc^gcS< 


•t-H  O— 1  -H  ,-H 


coiocooooooo-* 

r-(rH05000(NOlM 


rH  (N 


»ClfSCO«50M<lO-^00 


-xa    jama 


S55!  :^  :S 


-"? 


IM  05  OoS 
•<i5(Nco-<*' 


•na3oj:)iN; 


>S  (N  CO  -H 


.r^-OO«00(MCNTtl 

loo^i-ioeMOi-io 


e  (N 


ss 


>'^  CO  ' 


•pooj 
JO  junourv 


SSconSc^ico-* 


1C0O^05->*<1000t-IOO 

i^.-HO>oa>c<i»-H<Noo 


<  (M  N  C<I  C^<(M  CO 


is- 


•:joBj;xajama 


CO  ^  O  CO 
CO  03  t^-'j' 


0(M  O      -i-l      -co 
■<J<CO-<H      "t^      -(N 


i-llC  (MCO 

■^^OCO 

CO  OJ  CO  "i 


•uaSoJiiM 


:§?3 


eo>n<»ooo5i^a>iM0050JOOt^'^cooocoe<i 

l0-«t>-*C0C0C0»0!N(NC0iD00i-l»H0J>-IOOO 


CO  lO  CJ  00  C<l  03 
"5  Tj«  00  <N  •^  CO 


•  «  <1>  6X1 


2  liiii^-ss 


-co 


lT  •(-•.-''OoO 


LONG  S  EXPERIMENTS. 


243 


S2 

cJoo 


U5  P5      •  — <  M  ^5  S> 

00  o    •  C5  ■*  a»  c^ 


oi  t»  Tf  t^  X  C5 ; 

^  ?0  .^  Tji  CS  lO  « 


CM  r^  05  o:  — 1 1^  -^ 


l-T  30  t^  30  t^  --  lis 

■-C  •*  CC  O  CO  ■*  ^ 


«§i-^li 


CM  30 
(NO! 


'  ■-£     'sere 


PO  CO 


s§^^^'^ 


(MOO 

c4eM 


i^SSBgS^i^ZiS 


IC  3C  CM  3C  IC  C^  O 

O  •^  O  UO  >--:  -^  CM 


ggg?5?5g5gi2^§S?^88 


(MaCXCMCMPrr^  —  XOt^-HCM--COXC:XQ 

CM  — <  1— I  _         _  CM  — I  Ttl 


CMCCCMlOO-^  —  ICO— I 

oo^eMCMcocc^jox 


C:  !0      ■  i«  CM  C^  t^  : 
ex      .XCMCMiC- 

re  O    "  cc  i>^  o  irj 


X«OC 


o^ 


re  cc  -^  CO 


•^fCM      .5aO-«*"  «  CM  X  f<*<COCMt~Xt^>CX 

05-^    •o-^cocml.':'— -^cmcmlo  —  -H^x>— 


ic  X  CO  CM  r^  X  -« 

O  -^  C  O  CO  CM  ^ 


Clt^'-CO'SrOX^t^t^CMCM 


i-icMco'-iosi^'-^ss-^— 'c;— ix-^noss 

XOiCCMCMCMCMN-fCJ-H-^COOOXOCM 


030— <iCO— 'OXOSiO 
t^Ct^CMCMCM(NOS<Ot^ 


CMCO 


03  000 

50tH  >-• 


O     .t^CflCcO 


g  :  :  :^S 


;x-*«: 

'  ■*  CO© 


-^'^;s^£cS 


XC:c:-^r~X'*-Hco'J"COt^ 

l^TC0->S'TCS'«*<CMeMiO^»-l 


X  r^coio  — I 

^  :c  CO  ■>»<■<«' < 


CM         ^  -H  ,-1 


•^  CM  CO  CM  CO  00  3;  CO    •  t~  ci  ■*' c 

XCCI^IC^-Hob-^      -XCOCMO 


oeoosiacs-^oit^Tii-^oeM-^eo    ■--<cmo 

t^Tp  •^  CM  CM  CO  CM  Or^  »  05  ^  CO  XOS      •  O  CM  o 

i-t  iCi-c  ^  1-1      •  ^  CM  CM 


•-Hl^'^iOO'S'COOSOJCM 
XlO-^CMCMCOCMr-^OSt- 


CM  30 


■  l^CMXCOl 


CMeO     .  CC  t^'^  O 


CM      ■      ■>« 


2S  :5^?2§  :  :2 


'S 


af?2:^5si§2:?2gg 


COCM     .  X  OS  C  O  C  C -H  CO  ■*  CM  CM  X  XOSX 
t.,rt      •t^'J'CMlOl-OCOiCeMCMi.O  —  ^— it^^ 


■CM         -1^  ^ 


CO  X  t^  «  "-o  t^  t^ 

t^  T!«  CM  CO  CO '}<  O 


ico«oc<»t^^co«ocMeM 


CMt^eMi-0  0:Oi.'5CC-^ClC50^'<*t^t^t^C<l 
r-OiXCMCMCMCM  —  XS5^CMCOt^O>030iCM 


iftCMXCOCO 


B^^ 


05-^  X< 
COCOi-H  ■ 


c0-fa5'»'-^cOXCi'*CO-.O'-'5CM" 

^cM-HLO-*oox^r~xeMr-«< 


CO  •t<  •^  5<  • 


CO  05  t^l>-X 


Xt^CMXt-»OOC5C5--0  000 
•^-HCO-*-^t^^:OXCMCMOO 


■  X    ■  o6t^ 


X  LOllO  CM  CM  CO  c^a  ■<s< 


si?S;3 


OXt^iCOt>-COt~-cOU5 
Xt^iCCMCMCMCMXOX 


J2g 


t~ctCMO;-^iOO— '--OXCOCOM 

i-HX— i-_;xo— xcM->i<--oeMCC 


CO-HCOC-.  cot^eocMCMC;  cccio  —  xco 

iC-^COCl-'t'COiOCMCM-"       ■  ~         


^5  C-.  CO  Ci  C5  ■ 
CM  CO  -I  C  -I  : 


o  ^ 


IC  ■*  CS  1-1  CO -"f  ■* 


:£3  : 


^:  '/I  ^  ^  .. 


•  ®  S  y-""    •  ii 


244 


COPPER    AND    THE    HEALTH    OF    MAN. 


2^ 


% 

ci 

2^^ 

lO      .  ■*  <0  lO  • 


00      •      ■  <N 


•u8§oj:)X|^ 


^8 


lO  C^  lO  0>  Q  'aD  00 
to  »C  CO  ■*  ■*  CO  CD 


CS  OC^  ■*  M(N 


i-t(NCO>-l 


JO  junoray 


g-HOr-llOOSlOOOOiQO 

ga3(Mco^csai'-io<No 


OOf-l<OiCO-*t^5DOO^ 
eOOJt-INIMfOIMt^OS'H 


.ooooco- 


-xa  J9qja 


ci  •  •  :  : 

cot--      •  IC  05  00  l^      •      •  •* 


5"W 


I  m  IM  O  r-H  00  (N  < 


•U8B0JJl]v 


«0'nrt'*'t--*iO(NC^ioooo<NT--!(Mco.-< 


go 


•pooj 
JO  junomv 


goi-icoa>eooooo<N< 


COO-»*'iOOOCD03C<5^00'-IMQOCOr>.iOCO'-IO 
OOt^OOIM(NC<3C^eO^OOCqcOi-lO«OOOCSI-<l<Q 


•JOBJJ 

-xa   aaqia 


lO  T-H       .  Ifl  05  <M  C 
05  t-      .  •-<  t^  t^  < 


•^  ICOO  IM      .      .00      •      •  IM 


S  :  :S  :^gSS5g 


•nagojjijsl 


COlCOOO"5rO«5T-lCM»OOOOi-li-INCO 


•pooj 
JO  junoray 


jcOfNtO-^iiOt^OClIM 
)i-HC<5t^C0a5O3t<(N 


-xa   J8q:ja 


^^ 


^  :^?J§g  :  :S  :  :g  :^S§  :85^ 


•naSojjiN; 


00  CO  O  O 


•pooj 
JO  junoray 


CO  ^  ^  o 
O  >0  (N  O 


>t>»000003-*t^ 


r-l  lO  T-l 


I  OJ  c^  CO  CO  05  r^  o 


CO  CO      .  iM  050 

22  :?5""S 


-xa  .ieq;a 


lO      .  r»<  t^O»  t^ 


lO'^CO      •      .00      ■      -N 


53gg^3 


■uaSojjijsi 


g-HcsnocMOi-iooe^o 


•pooj 
JO  :iunoray 


S'^^COOOTtioOOCOIN 


)'-iiooo5-<ti'»*<0'<**coa5esc<it--ioco>ooo 

)iO(M<MCqC>»aiOOOOO^CO'-l05000'-HCO 


i-H  1-1         lO  ^ 


"Am 


•JOBJJ 

-xa  J9q;a 


•U9§0J1IJNI 


cocDIMrtOS'^'-HCOt^lCOO 
ffrHCSHOrHO^OOIMO'-l 


iM  o    •  lo  03  "o  (M    .    .  o    .    •  05    .opcocor^o 

OOO      .-Ht^(M03      .      .00      .      .00      .TprtOOCNCC 


:S§ 


»C(NC000C0O00a>O!N<NOt^(MC0'-H00 
COlOeslcO-^CO^'-KN'OOOSCO'-KMCOi-l 


•pooj 
JO  junouiy 


•<i»<ooco>oo^iooJOoot^oo-Hco^csiokca>( 

CO00t-IIMC^COCS0000aia>r-ICO'-(^CO00C^CO< 
1— I  .-H  I-H  ^  1— I  IM  Cv(  « 


•JOBJJ 

-xa  jaqia 


CO  -^  Ol  CD 
CO  1-3  CD  iC 


•n8Soj:ji>j 


eOlMOli-HOlO-^lMrtCO 
50CO(MCOt-lrHrtOOi-l<MO 


(NCOt^r-l<Nt-T-IO<Na>'^rHOJ'<i<0 

iO  ■<*' 05  ICHO  CO  "5  ""  "         


S2? 


CO"5  i-H  !-H  I-H 


I    M   <U    O 

'  ;^  c/j  K  O  f!-i  H  U  Q 


"-  p  «>  ^,'-> 

O  O' 


-  S  "     •  S 


2?t^  ?r^  i^^s"  i  S  «  o  ^  c  g  >  ^_^  ^ 

o  <- o  C3  o 


>-.  "^  3-^  £  «  <B  b       o  '-•- 


LOXG  S   EXPERIMENTS. 


245 


•  -.2     ■  ■*  X  ?^  r-  ^^ 
.  ?-:     •  X  X  M  O  ~> 


I         l| 


--CX     .t-oxs  —  re  —  —  »: 
MO     ■  » -^iC  ^J -^  1< -*  —  < 


00  ro  —  -<*•  c^  c^    M 


•^  c^  c^  -^  --  r^  o 

o  ic  c»  ■*  ^  wo 


IN  S  L-i  ul  O  . 


C  X  —  lO  re  O 
—  t-X  :C-.0 


■«;  CR  Lt  ^)  :^^  X  ^^  o  s 


o  —  rc-^'j--^iO  —  c^i 


-^  13  —  c^i  o 
X  c  sc^o 


oFi    iooocxSc^    ••*    •    • 


§8 


rc-f -ox 


;0— .O^Ot 


X  —  i--;oxr>.or^r0XCMrcO»t^3"iM^O 


53  i^iESS??:  :S 


o     •ce-.so'-';    ■     •■<«•    ■     •x»    •     •xr-oo 
-     T.  i~  X     •     •  ca     •     •  cs  r^     ■     ■  cc  rcc  X 


icxrt?*  —  t^XC^cC'^t:'-''^  —  3Cro 

-^•^^r^Tj.oersj^c^i'OO  —  "C  —  •--  — 


■«'o^o-«*<03c<5xc^(M'i<r^xcoe^t^cs--o 


CMCS»--3r.|-^r^~;;rOS5?<IX>CeC— iMX 


««  —  loc^ic^— <-^(^^^x^csccx'-'^^^xs5  0■.  cs 


XC^  —  Ci(NC^C5rC(N 


xeoo  x^  »o  X 

O  r-i  b- (N  CO  (N  O 


?><      IN  rt  ^ 


Xl--;-r^^  —  c^^7^^x^l•^^^cc^CiX 


c^  —  ?5 


t^iflrocvic^icroxxt^c-.  r^irc     •■^ccxcoc^O 


8;? 


e<»  X  lO  3s  ri 

i-H  X  oi  -•  c^ 

o  -^  re  H 


t-:x 
—I  X 


i5S2» 


CO  X  c;  ic  c^  -^  ^j  c;  -,£  —  -^  -^  «  —  ic  c<» 


xc^O'*oe^rci-';c:TC20;^i-^-*cvico 


LtOaXOrr^l-r  —  OOXiOO  —  -^ 
^^  —  :s  CI  — ■  C-.  c:  "C  ^)  rc  M  s:  X  X  rc  o 


■  X  t- 

'(Nee 


SB 


JcSSRggg 


i  d 


•*  CM  «  <N  (N  — I  lO  < 


^  «  CM  err  CM  M 


•^  j;  CM  10  o  o  •*     ■  cs  CM  ^  -,: 


CMcc     •  ;i  X 


•lOOCOOSO 
■  nr  f-^  f-^ 1  (— 1 


t^cire  X  o    ■  X 

C  X  «  CC  CM  ~ 


5:Sc 


i.  =  >  -  5.<^ 

/  o  ^  —  —  s_  —■;:::  I.  i-  ^  .^  Q 


o      i: 


CC  X 
oioo 


-  X  c;  lo  -* 
/:  ci  cc  ^  o 


Jl'2 


_-•—  ~_^  o  o  o  o^  r 


K^cZSCpS^h     AhCOU 


o  ?■   ;  2  3 

o  cr 

ir  o  cs  =^  2 

S  5  i  o3 


'JU!^i^>b^Oo 


246 


COPPEK   AND    THE    HEALTH    OF    MAN. 


-X8    Joq;a 


•ueSonj^ 


•pooj 
JO  ^unoinv 


S.^< 


C3 


lONCOOOiOOCCl-^COOO-^C 


CC  M      •  CflOOlT) 


^S 


3w 


-X8    joqia 


•ueSoJiijvi 


Geo 
!3 


Tti"5e<i  CO    .    .00 


00      .OOOr^I-H      -ic 


>0(Mi-C<l<00«3?3050rHO^lO'#r-4lO( 


I  .-(  -"H  00 


<>)"5,-i(MlC(MOO.-HfOCOO(NOT-l 


•pooj 
JO  ;imorav 


g  CC  00  O  IM  <M  (M  C<5  "3  t^  05  05  "-I  CO  O  00  00 -*     " 


'S=^§ 


e<i t^    •  (^^oooa>•' 


.  lo  03  >-<  >o  lo  CD 

•  CD  ■*  CO  CO  CO  (M 


02 


-X8    jeqia 


•n8goj:ji^ 


•pooj 
JO  :^tmouiv 


?S2 


0(N 


CDlOOOCO(Mt:^(N(M»0 


CD  C<)  00  t^ 

O  CD  1-1  r-f 

CO  CO    '    ■ 


l^B 


"5  •<*<  CO  (MCM  C 


•*00>C005i-<«0^ 
-*a>CO(M(N'-l'-IOOt^ 


-x8    jaij^a 


•naSojjt^ 


^  C  CDCO 
(N  CO  •*  CO 

r-i  iC<m'  CO 


03  (M  O  OQ  CO  <N  CO 


•pooj 
JO  :)uuouiv 


:-rt<Tj<C^C^<NiMCNr-.050 
I-l  CO  i-H  T-i  1-1 


00  rt<00  05  CO  O 
CO  ■*  CO  t^  CO  o 


r-l  O 

oco 
1-id 


•  t^OOOJ 


00  Oa  (N  <M  IM(M      -00 


•^OBJ} 

-xa    jaqia 


•uaSoiji^ 


OiOC  I-H  ■-!       •  "3 

im'co 


CT>(MlOt^CO-*CO(M02C^OCO'<*<rHlOcCCTiCO 
CD'Oi-l"5-<*<C-)iO(MrtlC(MOOT-iCOCOOlMO 


■pooj 
JO  lunoray 


li-iaCOsOOfNOOCOIMOSOt^i-lb-^OOOOCDCDiOiM 
;ir^OCOO(NCMN(Ni-Ht^a>.-lr-ICOOCJ5t>COTl--!tia-.  CO 


.  CO  05  t^  00  CD  rH 
.  t>.  .^  05  i-H  CO  (N 


T)HiCC0"3OOO00(N 


(M(N  (N  ( 


•qoBJ^ 
-xa    J8q;a 


•n9§oi:^Tj>^ 


CD»CCOOOCO(Ne^i-li-l>0 


•pooj 
JO  :jTinorav 


C0(N0Ci*Tt<O(N'* 
OOrH<NCOOCOO<M 


i-HOOlOlOi— lOi-iO 
05C0C0-<t<C0OC0O 


.  lO  Oa  tH  CO  O 
■CD-<1'(NOCO 


tHC0t-Ii0O1000(M 
COlO'-HCSIMfN'-lOO 


•:>obj:jx8  J8q:>a 


>floocoi 

■  ooo- 

rH  oil    . 


'^OOOtJ* 
COrHOJl    ■ 


•00<M  cOOl^ 


iss 


•ueSoj^i^ 


(NCOl— lOt:^COi00030505»-<OOt-(»OM»ClOO-<*< 
lCTt<(NCDCOCO"3(MOCDi-l03rHOOt^T-li-(00 


■  (M  .-I  ■*  00  !>•  C5 


-  c5  03     . 


aj  c  i 


LONG  S  EXPERIMENTS. 


247 


«0  «0     ■  <-*  c<i  C^  r^     •     •  C3     ■     •  •v  cc     ■     •  —  i/^ 

e4  00    ■  ■*  id  o  t>^ 


- 


»-i  id    •  ed  cd  s<i  evj    '    •  o 


oec^C500iot^t-ooiccoc2'~^~S3iS 


C^05C<l«0000<0000«Oi-l»0»0««DeOOC<»'HO 


»-it^r»ioot»c^eDooe<«»o«o 


«  : 

^« 

^2 

cd 

■  ■<r  rcoo 


ooe^50f<)^io^'sc;r^ci«e^cs-"rco 


c:L-:ox!C>ot^t»r~oco 


os»ococc<ir»esc^oc5r^<opjcxe^pj'co 

050—  f<C^«C<l-»(N©t-— "-"OC—ir^P^CCO 

t-l  l-H  j-H  ,-<  ,-1  i-l  i-H  p*  'i* 


;gs; 


'"seded 


»cx 


t^tc  id>d 


irO(NJ<li-iCSSXXC-H 


12  g5 


icecc^iN         -t^ 


^r^cOGO^cocoo 


xioc^«wv*'-i'^c^r^c^ 


Xt-!CXt^t^i3>cOO 


C^  -CS  'H—l  rt 


CS  .-nc  «  C^ -<  X  o     ■ -- o 


>ot^cc>-';oor-'*ccxc»5-^«coco 


iCO-^N-^QOtOXC^t^ 


§52 


t^coccxt^^o 


;2;§ 


lO-*      .100      -Nt^ 


C*  -N 


2"    -ooco    -o 


(M  .t- 


«0  •*  CO  ■«»<  CJ  . 


t^iOXiOO     -OOOOJCOiO 


c<«x 


•  t^  ox  r;  50 
I  ed  ed  ^  c^ 


eoe»«r~CJ'-HCs-^^»oa>'*pieoc^ec'* 
coiOM— <c<«coc»'-i>-«c<«oe<ioe^  — oc<i 


tcx-^-crc-rxot-c; 


cdSS; 


te  o  > 


edsi 


5 

00 

2gJ 
id 

i.';C50XSsc5to®ox-<»' 


■5  2 

=^  2  o 


J=T3     -S     - 


2 


ii 


2i 


=i|;Sic  =  £|2§?  2  =  ^g|    o    g-^-ii  ell  ass's 


-3 


=  5'.-=  eg     -SofcS.a 


248 


-19  jama 


COPPER  AND   THE   HEALTH   OF    MAN. 


•aaSoxjtN 


•pooj 
JO  ^unotay 


<3 


coos  ■" 


so  -^  CO  t^  c»5  i-<  CI  < 

g  e^  d  o  o  r- i-i  • 


qjcof-egw'flOuioocoiMcctxct^csioo 

«»0«5«0'>irC^Oer!r-HOlOO'^OC<IOO 


£2  2£?SS''~"^ri^'"?2"5W'*wo5  00N( 
■*ot^c<iescocooioo»'<*<i-Hco'^e<nD'^t^oo< 


%^ 


02 


•JOBJJ 
-X9      J9Ii;a 


<c^    'toes oooi 

l-lC^       TH  00U5IO 


•a93oj;i^ 


gcie<iocit-»-icicooo 


(MN      .     .00     •     .NiH      ■       rH,-( 


i>ec    •NC^-fo 


•pooj 
JO  junouiy 


>C<5«0«OiOO<05C-*00 
!^i-l(NC<500s05t^OO 

;         e^      >-(      1-1      c<  n 


^SSffiiP®5525!2'-''S®os^*too5CCT»ie<»Q 
oooe^e^esJSJ^ocoooiOr-ico      (Niocot^ooQ 


;z;0 


1> 


-X9    jaqia 


09  oeo  O 


>i0  50coe20e^o»»o 


•U930JJIM 


•pooj 
JO  !)unoxnv 


«oco 
eioo 


4  «M<  cot^co^« 


•o» 

I 

O 
I 


-X9     J9q}a 


!^COrH 


COrH       .CO 


•U9§0JJIN 


•pooj 
JO  lunoinv 


lOCO  -*  ic. 


^?5 


COC<IC^iOOOOt^.-lffl>C005lOCO"5 
lO-<«>«3IN(N(Ne><O>C000-<l<T-ICO'«< 


(35  COO 


52;  CO 


')OBj; 
-X9    J9ma 


•aaSoijiN 


:  iM  iM  O  050 


•pooj 
JO  ^unouiv 


ico  tooooo  10    -t^ 


•JOBJ} 
-X9     JQTl'Ja 


OCM 
■*  00 


!©03 


l^l-H.-HCOrHlOlCO'V 


5§S&SS  :§5SSI§^SS55:S?S  :Sg 


•U93oj;iN 


»5  t^ -"l'  ««  •*  U51-I  0>  »-i  ®  3" 

ge^e<«oo«o»-^i-ieoi-Ho 


ooffl    -esico w o 

pi®       •      "r-JrH       ■ 


•pooj 
JO  ^unoinv 


2®>oO'*®oou:>opo 

g'-H.-Ht-^COOOOOCO®00 


E:!P^ffiS£S5P*^'-<c>»Poocoo)C>»(N.-i-<*<o< 
ot^ocj^e^«^"'eor^eo.-i«icoeo®-<*<>oS.t 


•;osj;x9  J9q:ja 


IMCOlC 
CO  "50 

oioO 


CO  00  O)  O) 


^csooo 


tI930JJIN 


S05(NC0C<lkCC0Oi-f^( 
^®®0'-H^T-I.-(100< 

fc^*^ 


«5-<fi^.-ieoo5e^'*coc<iu5(Niccoio 

ii5T»<00>M"<t«®<N~---~      •      —        •      ■ 


COg^CC^JOCOJOgg 


&I 


2   .  s  «  "-^ 


Is 

^1 


•o  « 

is 


PI 


i^jb:-si«i^ 


<n  D4 


3.2 

It 


■13  o 
020 


r:-ae    •  la  us -n  15  •* 


LONG  S   EXPERIMENTS. 


249 


fc'^'>«*s^    ■      e:f<5    •    -cac    •    •  -x>  t^  f  tr.  <£ 


»e<»c^ocC5Ccoc;coc2> 


■*  "O 


Nic-Hmic--c^ci?cicx 


5^sss??igg§ 


SSS 


''g^' 


use*    ■    -i-H 


ge»ic>or^s^3C«ct^'*e^C3Ct^x«"500'* 


§88 


I  CM  CO       •«»•  O  r- 1— I  C^  irj  O  O  O  •v 


x-,c^c^e^Mfcxxx-«'^!NOs*-<»'a<5;ccxco 


xxe^inot^icro     .-i^^-«j<tj<oxicxi-'5    'cotoo 


?5g! 


c;  o  ^  O  <N 

(N  (M  Xi-i  O 


eces'v*oo5t>»xtoo5ecoxt^eoc^«o 


r^e>iiMr^e^»si»oxo  —  rcosx'^xt^xr" 


■C-.  »-iC^(Mrte^05       xxt^i-iccu3t^»oo:; 


««      •X'««<«Ot^ 


l»«iOO'«t>-*N 


§g^s;2:§s 


t^  ^  r-  o  X 


t^'Vt^CSNrtnOSSX 


^??s 


'  X  .£  es  t-  c  o 


)  10  Oi  ffO       (M  CO  (M  «  e^ 


ifl  t^  X 

es  ■v  t>- 
'coci 


100    •    .cs 


SS^g^tSgg^SSJ 


;§^g; 


e<«ococ:i« 


^§-5 


i-iN    •lO'Vcoeo 


S  : 


t*o>    -coes 


«o    •    .c«o 


X»      •M-fl'lOOO 


:2§52S2§ 


ec»co<e>»xp5ecos 


c  t^  •v  eco  u5 

X  Nr^  ro  X  t>- 


sss^ll 


iXCi-HCCO 


10  •*  "T  X  -V 
'««X05X 


'  to  t^  «o 

lOCCC^ 


10  IC 
QC06 


'•O  rt       ^, 


S^. 


5  p 


?a:^g?~^3S 


00 


^X3 


as 


250 


COPPER   AND   THE    HEALTH    OF    MAN. 


iJ  = 


CCCClOlO 


•a82ox)ijsi 


)t^o     cjQO CO.-H  oos ot^oo oa> 
[•^e^      c<5  ■*  i-H  es  lo  o  i-H  o  o  « rH 


•pooj 
JO  ^^nnooiv 


I  Cq  (M  ( 


>  ■*      rH  o  00  03 --H  o  CO  ■«*<  •^  lo  e<i 

\(0         T-H  a>  03  1-1  CO  05  lO  •<1'  ■<1<  05  05 


(Mioa>(N(M 


I  o      o      •* 


-xa    JOq;a 


00  -"l*  (M  I 

CO  CO  "5  • 


•aaSojjT^ 


;5!S 


CO  O  OS  t^  o 
«30  e^  IM  CO 


)  00  00  00  O  O  OS  «o 


•pooj 
JO  ^unotny 


-X8    J9q;?a 


COCO"*  CO 


CO  t-i-H  o 


0(N 


•n92ojji^ 


;^;:j 


lOOmooo      in  OS 
CQ  lo  oooco      e4»o 


•pooj 
JO  ^nirioinv 


;  CO  t^  o  o  o  ea  t^co      cot^ 

:  lO  OS  CO  lO  <M  (M  >-l  OS         00O3 


C0(M.-I'*0S03C0.-IC0 
I-HCOOSTJHCOCOOOOOOO 


t^OS  to  IM  00 


-XQ    Jaq^a 


C5 


00  ■^       o 

CO  i-h'  -^ 


•U830J;Ti^ 


gcoo 


in  ooo  t>-  o      CO  ■ 
?5  uo  ->«<•<»<  U5     e<i< 


•pooj 
JO  i^unorav 


;  t~  t^  00  o  o  ^  OS  £ 
imo  CO  lo  (N  CO  cs  c 


O  IM  I*'  lO  O        CO 
00  lO  t^<N  <N        CO 


-xa    Jeq^a 


1^ 


•uaSojjijsi 


s;§^i2S?§g 


•pooj 
JO  :}unouiv 


_     _      _  O        (M  CO  e<l  CO  (N  CO  CD 

®OiO(MCO      'CO        00  CD  IN  r-1  CO  00  ■* 


I  OS  o  m  o      o 

iiO  OS  (N  00        CO 


-X9    jaq;a 


lO  O        00 

00  Ttl  ■«»< 

CO  ^         CO 


fa 


•a93oj;ii.I 


CO  o  CO  (N -^      ■*  Tji  o  m  CO  OS 

CDlOt^lMCO         C^lOOIMrtiOO 


CO  (N      in      CO 

COlO        TT        IC 


•pooj 
JO  :>tmouiv 


]  in  o  i-~  •*  CO      M' I-H  ■<«<  CO  CO  < 

>  <M  CS|  CO  <N  t^        00  in  (N  "-I  CO  c 


in  o  osin  o      ^      M 
eo'<i<  c^  iM  e^      CO      co 


•iOBijxa  J8q:^a 


t^  OS  OS  00 

e4  OS  00  OS 


OOO        (N 


•UOSOJ^IK 


OINOt^rH         OS  Tj<  CD  es  (N  O  OS  CD  00  CO  O  OS  M< 
m  ■*  t^  O  •*         (N  COrH  ,-H  CO^rt  rt  ^  COrt  o  o 


CO  CO        OS         OS 


cu  ^ 


2 


Qj  (D  C  O  c*  ^  r;  rvj2 

isiiiflliiiilllfiili 


o  c  o 


lilaiPI^ 


LONG  S   EXPERIMENTS. 


251 


^H  c5    '  CO  ^  CO  ^ 


(M  ?■««-< 


eooo    .-^^ 


ooc^'^-<r'H!Mr»T-io< 


:§g 


«50C«0000000«LOO 

^«Qoeoo.5H;:.oaoo 


CO  •* 

coo 


toiot^oow)      eoo-H. 


oo^Ot-i<»e<ii-iT-i 


s§ 


iooo<»e<aO'-Ht^a>(N053<=' 


1  lO  C^  lO  O  ITS  c  t^ 


oc  es  oc<i  1-1    •  to 


«OU3 
iO«0 

c4-* 


rt  T-H  lO 


00«>      .OOrH 


(V50U5lOOsa>®00«DO> 

cS'-ic^^-*oest>.t-io 


iO      oeooNooc^  tec»5p.-Hioo< 


o  CO  »o  N  00  c^  t- 

•>tl  O  I-H  .-H  i-llO  o 


OOOWNMO 


ioioesio5C>icco-<i"<tt50 


ooooooeseo 


t^»oe»5ecioe<i'^ooioooooe<5oo< 
oO'*i-ii-ii-Hect^eOTt<«oco«)w 


g5F:§ 


8S 


00  eo  •* 


C<5        CO  Oi-H 


oocsooeo 
1-1  lo  o  o 


rt  ^rt    .es 


oi  lococs  oo< 


U5  t^OO  t^ 
t^  •>»'  X  t^ 

1*  lo  oi  CO 


irt  t^CO      •  tOrt  o 


;OtO-*ioO^C^C 

(NiC-H(NM(NC005 
.-1        i-i  lO  '-I 


1 1^  «oo 

I  -^CO  lO 


c5    j    t    I    !« 
to    '    •    •    '04 


KMCOMi-l 

I M  «5  00  ■* 


cot~ 

T-l  O 

CO  «d 


OOCOCOC^t^COt^COt^OOCOlCCO 

ecO'-r-n-iioco^asiMocc 


<0-H«OCOC5t^rt05C5p 


CO  t^eo  es  ec  ( 


e^pooO'^'^coccoO'-itc^ecKN 

OO'^OiO-HCOt^COOSiOCiC'^ 


00  00C5  1O  o 

»C  t^  TT  (M  t^ 


10  CO 

060 


!-!■<»<  00 

'oo 


;S5S2§^§22S§SS 


CS  ^10 


ioeoo5ioo>      oi^co 


i^cO'-ieoesiotj05ecco»xo5 


■  lo  o 

'  co'i-I 


"^  ^  o  "2  ^ 
o  o  c-^  e3 

o  o^  S  ®  _ 


-!      5>' 


15 


C3^ 


>  ^  a>  »  F  •— . 


Pftlo" 


ffiKmSoS 


ca  c3  2 


^3. 


E 
o 

>    "O  ® 

'  C8S  O 


O 
> 


252 


COPPER   AND   THE    HEALTH    OF    MAN. 


^^ 


-X8    jaqia 


1  MO 


M      •  CO  CO  SJ  w 


sg 


CO  ■*  IM  -^  ,  lO      •      ■  (M 


•uaSoJiiM 


g  U5  ■«»<  »0  ■*  <D 
C3 


§§^S?2§2S 


■*ocooo^tot^oot^o 

COiOiOt^-^CqCMi-lr-iio 


•poo; 
JO  :;imocav 


2 1>  t^  t^i-H  e^ 

goo  WIN  00"* 


1^  00  CO  ■^  i-HO  r-( 
CO  ^  CO  «  «4<  -^  «5 


IM       ..-It 


t-- CO  ^  iO  O  N  CO 


•^tno  c«  CO  OS  05  ?D  00  lO  1 

05(NCSlC0C0as0000OT-l( 


12^  d 


•:tOBJ:t 


o»  in  o 


05C0  »t^ 
l-H  ■*  CX)  i-H 


2§ 


CO  Tces  •*        •  "5 


•ueSojifjsi 


0B.-H05COe<l^>-lNU5C0C0a0OrHt^Tt<^ 
gC005-«f-<r05(NO.-i(NlNO.-lfH,-<COO 

e,-H rH 


•^oosesicoioot^iCN 

tOlOCOl^-fCOCOi-tr-HfS 


•pooj 
JO  ^unorav 


2ooa>o>o«ocoT»<iN-r)<050«o 
gco^oooio^-<ti»-irtes-^-^ 


iC0i0OO5(N<NO00OC0lN 
>«(MCSllMC0.-l<N00Or-ICO 


!^0 


•;0BJ4 


?5c3 


IM  (N 

00  -^ 

r-H  CS 


•u83oi;i^ 


e?  ■'f  ej  oi  cj  (N  o  o 

lOCOOOrHOrHlOCO 


coco  oo«>>o 

■^  (N  CO  <M  rH  lO 


•pooj 
JO  lunouiv 


^  OS  00>  "5  0^00 
(NOlOOSCOr-lCOCO 


OOTfT-l  lOO 

CDOO(N(N<M 

rH  U5rH 


-xa    jam  a 


cot^(N 

g  00  C^ 

gCO(N 
to 


•uaSonjig; 


§2S?3 


0000      .  IM  IM  t^t^  Ttl 


OOOCOrHIMOlOOOt^lO 
CDiOOiOCOCO.-H'-lT-l'O 


IM  .(N  rH, 


•pooj 
JO  qunorav 


l-t  lOrH 


fa 


-xa    jaqia 


Co  COt^ 
gCOO 

ecoci 


T»<  lo    .  00  CO  in  ,-H -^jt    .  •<»< 

COi-H      .(NIMCOCOCO      .CO 


•ua^oiiji^ 


|;5^^5_SS^§;2S^ 


>05iOt^OC»rHOiO 
>CO'<J<C^COt-l(MCS)iO 


e^         ,_,rH  rH 


•pooj 
JO  lunouiv 


to    *"    "^ 


e3-3^oiooo5t-t~mo(Nt^-«< 

O0000e^(NpqiNl»O001M>-IC0 
(N  »OrH  rH  rH 


•lOBH 

-xa    jaqva 


goo  CO 
«CON 

to 


o-o' 


(NO 

tH  O 


T-H.-H  lOCO  lO 
CO  CD  CSfO 


SB 


•uaSojjiM 


asOCOTjuoosOtNO 
g,j.C0(NC0C0(NOrH 

e^r-; 


SS! 


•^■*iCOiO«OCOt^-*iO 
cOCO«n-<)<-<«<C^iNOTHirs 


•pooj 
JO  ^unouiv 


I  O500N  f^      .  OO 


I  CO  -^  IN  00  CO  IN  t 


SlNt 


•;oBnxa  jaq:)a 


^S 


COIN  OOOi-H 

>nc<i,-i  com 

C4  O  00  CO 


•uaSoj^i^ 


e-<*<05roa>-*o>oco 

VINrH-^-^COrHOIN 

j,-*'>n    ■    'rA    ■    'rA 


C><00O5C^I'*Tj<O5INa0iOC^ 
COt^rtCMO^rHCOt^CO 


§2 


rHC<lO00i-lO5»r^»OlN 
>OTt^t^CO•*C^^-<tl|-HrtCO 

■  -^  iri       ■       ■  rH       ■  r-i  rH 


^        %rS, 


o>0 

^  c3 


C3  ca^ 

®  ®  o      u,  t;  -      „  ,^  ^ 


0<c  o  ti  a  o  a> 


H      § 
S 


LONG  S   EXPERIMENTS. 


253 


to-v      .  t^  (^  OS  c 


lo  -S 


5g  :SS    ?§3 


ioojasrt®oo^r^ioc«5t^ 

50ro'*o»-HSsirtrtrtO-«>> 


2g?32 


o 00      0--  CO -H 


r-  lO  t^  o  >o  OS  00 
00  -v*  o  •«»•  o  •« 


88 


«88 

-^  CM  T 


00-Hcooo      loceoso 

O  00  30  C^  C^         NCCC^-H 


«g 


lO  eo  OS  t^ 'H  r^  o 

C<«OOC-H,-iO 


§!?S8?;?§22:2S25^2§S^ 


S2§ 


e«  s>«  OS  N  -^  ■* '^ 

00  W*  CO  -"J"  OS  » 


lOooe^ccO'j't^eMroo^-ooesosio 

!»<NC<lrt-<fOS00l^^OSTt<i-l®^-HCC« 


^«0  0  0        CMiOiM— < 

r- OS  ic  CM  e<i      CO  ro  M  iM 


eoic 

ss 

--§ 

lOiO 

S2 

§J? 

(M 

00  OS 
CMC* 


CM  OS 


!8S2z:2§ 


2g^^SS?S2::2S 


xcc^ 


;sss 


I— inost^rcoso>c«!»oe>^ 
i:c^-oircroico>o«d^ 


o  00       t^ 


?3g: 


S2 


csoo 


«cr^ci-oot^cc3'Ooos-*-<j<    .t^io 

CO  ec  CO  (M  CM  CM -V  »  OS  t^ -H  OS  CO  fO      •  .-h  i-i 

t-H  IC^ 


S  ;S 


CO  ■>9'  CO  lO  O         00 
CM  CO  <N  CM  CM        CM 

—1  lO^ 


§s 


CM  CO 

SB 


ror^oo— •^'j'l.o-'j't^CM^JXOO 

r~->rCOOSCOCMO'---Oi.OCM^^ 


lO^  r-l 


CM  CM      '      ' 


CO  CM 
CMJ^ 

CMCM 


(^oosco 

«««3CM^ 


CMOO        »CCM 
t^  ■«r         CO  00 


;2S 


ss 


■^  OS 


coo  coo  ic  osi 

OiOCMT^O.-i< 


OOO        lOl^  iO  OS 

50t)i      CO  o  cm  cm 


1^  o  CM    ■  o  o 
<-va><a    .oo 

CM  -^       .  ■*  CM 


00  — -H -H «^ 00 1^    •f  oo 

CO  CO  ®  ^  t-«  t^  to      .0000 
^  ^       .^CM  ■'T 


«o  to -^  lo  o      «o^^eMpo 

•OOOCMCMeM        CMCMi-OtO 


oor^      lO  o 


•^oocseMusoseMociftCM 

^^rtCMCMOCOt^OO 


o 
B 

o 

2~  >. 


eMOseMt^'Vcoo>ct^t^eMcoost^'«»<50oo«oio( 

iococo'*coco»CT-<^Oto««<oocMt^t--eoO! 


o  ox:  X 
^   ^   y.  t,        -   ^ 


mh^SqC    k;s,^c;^ 


2i2|2-i^«S2. 


g  y;  © 


'^s      :s^'s 


q.S  >  ^  c  p .« := 


„      ._ ^-^1: 


lO        O5  00X  to 
Tj<       —  cs  -a-  -^ 

uj  CO      '      ' 


O  a  i:     - 


254 


COPPER   AND    THE    HEALTH    OF    MAN. 


•nagoj^T^*! 


•pooj 
JO  :)nnoniv 


ooo 


=0  T»H  OJ  05  ' 


G3 


S  "      ■"      " 


CO  o  ic  o  ir>j      a>  ■ 


(N     "to     ' 


t^  T-l  03  lO  o  o  c 


»-(cococ^eocot^ocD 


lO  t^  00  (N  (N  CO  TP  00        00  t^  T-H  .-H  CO  M  05  t^  O 


^d 


-X9    J9ma 


CO(N 


•n9gOJ^T|>^ 


100O5  0(M<£i 


>o  lo     coos 


coos 


Offl  (N      -i-H 
Oii-H  N      .t^ 

o4    'oo 


'O        OCO'— IIOIO-^IOCOJ 
CO        CO  CO  IM  O  lO  r-(  O  i-H  c 


•pooj 
JO  :jtmoniv 


)  O  I©  IM  IM  CO  »0  C 


-X8    J^q:^a 


Gin 


05  10 


•u^3oJ:^IJ^ 


Oot^l000i0-<1<05'0<0 
gOSrHOlOlOOINO 


•pooj 
JO  junoinv 


go; 


§^ 


rp  t^  l^  IM  Cv| 


I  (N  O  lO  W  i-H  i-H  t 
l(N  rH  U3  rH  1-H  rH  » 


r^t^         e<l  50  O  •^  <N  N  rH  CO  t^ 


8^ 


-xa    laq^a 


•U9§0JJIJS[ 


ooo     •      .OiH      •      't^ 

CO  eo    '■    '  (N 


^< 


•pooj 
JO  lunomv 


H>  oo  C<»  --H  O  "O 


t^  t^  rf  lO  o 
coco  IM  C^  CSl 


CO  (Ni-i  oeo  • 


-X8     J9r[;a 


|?5 


•noSoufi^ 


•pooj 
JO  ^unoiny 


IS 


>o  r^  1— 1 1^  T-H    .CD 

tH  OOCOCO  ■*       ■  (N 


t:-rH!NipO 


rO  00  rH  i-H  CO  <M  t-.       ■  e>J 

t^OO(NiOCOO      -t^ 


•;oBH 
-X9     J9q:)a 


1-1  05 

c4co 


CO  O  lOi-l 
CD  c4  t^t>^ 


t-o 
cieo 


•n83oj;ijs[ 


g  03  rH  ooe^o  t 

H° 

25 


(  t^  «5rH  O  O 


;:322S 


•pooj 
JO  junoray 


2  "O  (Nt^  coioo  oe>i    .oocy>oo 

g  CO  1-1  t^  CO -^  CO  CO  C<l      .OOCDOO 


>  lO  t~  (N  IM  CO  ■<1< 


•:jC)BJ^x9  J9qja 


C0  05(N(NO 
OCOO  "O  CO 

.oooui^    ■ 


•naSoj:)!^; 


lO  -^  -^  IM  -^ 


Pi 
■O  o 

C3 


fiiL 


^  fl  w  2  ^  SsS-^ 


faof^o 


-  a 


LOXG  S   EXPERIMENTS. 


255 


:&  :  :   JS 


TT  X  -^  .-: 

ifj  iC  irj  -^ 


^g 


»-i  O     .  CO  C»  lO^ 


(©■^co>-iesftoo^H 


:§§ 


n^Cix^c^ 


O-J  TJ-OOCO 


>-ieO'-< 

1-H       'CJ 


05  CO  !M  IC  JO 

o  -^  c;  -^  t^ 

TT  id  -^  -"T  -"T 


•  oooo     o 


OONt^OOCOOOMCOO 
te-'S'MX-^C^i—i-iT-c:^'"!! 


50'^00C0C0-*»COi-l 


«S|iO'5t'i0005CO»-H^O(N»^ 

COOOCCINCMr-ICOOO-HOOOrH 


05  t^ 

esoo 


CO  CO  e<i  oio 


1  ■>»<  03  00  CO  o  c  b  • 


O  rr  050S     • »«  o 

»-ieoiot^    -esioo 


oot^NeO'-ieot^ 


»ooot^ 


t^co^irtOc^i-<i<CT>a50>coro 

■^-HC0e^!NCSC«O(MO00rH 


03  03 
TJ<  O 

!D  00 


o®  ■ 


o  cs  •«*<050i 


ot^  oo  o  »c  o 


ot-»ooo5io    t; 

CO<COCO«r-l         X 


OOO 

as  »c 


S^2 


!  CO  -H  lCt^( 


c  —  ®  CO  c  o  o 

OOtt  0C«O^l  30 


U5  CO  CO  ^  M  C5  c<i     -i^    •t~-.cocoeo 


®  CO  00  CO  "3 

■^  ifl  t-^  id  CO 


00-^ 


t^  to 

-H  id 


CO  05  10  00 

cd  acido 


ss§ 


— i'^oocooOi-ioie^« 
■,o-^co^e>4-«*"OiO» 


c>»oc  o<±> 

—  «c  o 


(Nocre^oo 


-rco  —  OO-^iO     ■<N<N  —  (NlOOO 


•fCOCOiOO'— I'-HTj'O-fcOCO 

OOC5^e>4(MCOCO-sDGi-X>«5^ 


IC  t--  C5  ■*  ■^  O 
IC  N  t^  C^)  TT  «S1 

e^fd  tooccd  Tji 


-0t^-*0      'CO 
COirtCO— I      •  o 


1  rr  !M  CO 


!  O  '—  Oi  —  X  t-  t^ 
)  LO  iCi.-  ^  iM  —  C 


coo^iceooc-^oooiccj 


o  o  vi  v-.  ^^  tn   ;a^*^s? 

_  ^_^  ^ '^  ~  O  Q  "3  ■§  ?^  ""  "^ 

c:  ~  tL—  —  -'""  —  -^^BS.^si'SS'" 
P  ^  =  =  5  i=  i  ^  P  P  ii  =3  C  C3  Ji  ,<-  5 


5s-g  :J 
IS  p  Sill    §2.1 


256 


COPPER   AND    THE    HEALTH    OF    MAN. 


i 

-X8     J9q^a 

3.09 

4.45 

7.06 

.69 

cor^ 

55 

05 

CO 

S  : 

{2 

•naSoni^ 

SS_2§ 

S^^2§??  . 

S^g?;::^§g22Jo  : 

^". 

•pooj 
JO  ^imouiv 

<s    "    " 

SSS| 

ggg^gSJS 

S8|3SS§|S?|  : 

^2 

-x8    jeirta 

r 

s 

2^555 

cocoduj 

S 

o 

8S 

^ 

-■ 

g5  \ 

•aaSoj^iM 

go      •      •      •      •rJ 

§§2§ 

2             CO    • 

S^^??g^2§SSS2§^ 

S;^ 

•pooj 
JO  iimorav 

^    -^    -^ 

^11 

SS?^^|5??SSS§S??S25| 

22 

Id 

-X9     J8q;a 

g,N 
C5 

oo 
«5    • 

^.^ 

2SS 

cocot^ 

<6 

82 

* 

§  : 

•U830J1IK 

go 

«^ 

^^ 

° 

2          '^* 

«^« 

^^2§^SS2S^ 

§2 

•pooj 
JO  :>unoaiv 

i??3 

S§ 

§{2 

i 

|S8Sg|i3 

^gs§;2:??||S| 

§S 

•J»BJ1 

-X8    Jama 

gd 

§ 

^^ 

: 

?3          52 

o                 ■* 

id 

c4 

5o 

S  : 

CO     • 

•u93ojqiM 

12 

* 

3^2  : 

8         ;S§ 
2          '^* 

g;3^S^2§§S2S 

§^ 

88 

•pooj 
JO  :)unorav 

1?? 

s 

^SS  : 

2S^|gsis^ss:*;2^ 

e^« 

1* 

•iOBj; 
-xa    jeqia 

18 
g^ 

2! 

F^ 
N 

§2^ 

aocooo 

•U830j;iM 

to 

CO 

§2^_ 

.-J                     CO 

g^S 

g5S§qs2S 

28 

8^8 

•pooj 
JO  iimouiv 

s 

SSS 

ssgggg 

§SgS2?3 

SS 

S;|S 

|3 

«2 

•;oBJ^ 
-X8    jaqia 

go. 

to 

CDNOJtO 

2S 

2          -'S 

2S§S 

coco.^:^- 

So  CO 
e4rH 

^ 

CO  : 

•n83oj;i^ 

r  •  ■  ■  •-■ 

2?52g 

g          S2 
2*          ^  ' 

S^?32 

S§g582SS2_ 

CO 

SS 

•pooj 
JO  :tunouiv 

to 

S^ii 

ggg^l^s 

SS^2j;3S8 

2 

ss 

•;oBj;xa  jama 

so 

§2 

<NOJ;2;jO 

o 

00 

88 

^5g  : 

•aeSoJUN 

r' "  ■  ■  ■  ■ 

S2 

J 

o 

-.• 

§•2 

1 

§ 

OS 

<u      a. 

^  1 

S 
I 

c 

a 
« 

> 
> 

C 

i 

0^ 

1 

1 

a 

c 

1^ 

II 

III 

i 
1 

1 

ff 

1. 

i 

1 

ii 

1 

1? 
1 

I 

> 

1 

•  c 

1 

1 

c 

LOXG  S   EXPERIMENTS. 


257 


0-*  -^MO         Ol 


r-c  CO      •      •  »0  M 
CO  <N     •     •  ^  I 


!  ■«<  lo      00  « t^  t^  r^  05  •>»•  o 


>oesi 


;gg 


t^  o;  >o  ?*  c^  M  c^ -H      o  o-H  ssi  cc  ?t  03  o 

^  „^  ^        ^        ^  SM        (N 


coSS    ■c^4co      n 


■^t~-    .  cc  •*  ■*  eoco 


(NOO 

006 


s>4    •  06    ' 


^1 


C5  'I"  06        ■^ 


cct^w      «o  o  t^  o  eo  ■*  X  U5 

<»-<»'t^        »0  CC  IM —1  C* -^  Cl  O 


:aS 


—  i^  t^  :>i  1^1  ?t  r<i  c^ 


05  o  o 
^  55  csi 


iSS! 


coco 

(NO 


CO  •^  10     c4 


gfe! 


la  O  X  I--?  o     .  O  ^5       „ 


■  O  30  S5  r^  -o" ; 


•<j>  o;  CO  N  cs  es«      N -^  00  Oi  c^i  i-h  co  im  i 


ss 


OCiOO 


ooo< 


gg  :S53 


ocsTjf-^cc^ioeq 


I  CS  Tjf  -^  CO  -^ 

'  CO  'S'  C^  i-H  lO 


-11 


lO  -<i  — i  i-~  o  ^5    ■  o 

t~  U-;  CO  CM  ^1  CO      -CM 


O     .0!M  O 
C5      •  C5  CS  O 


—1  iC^ 


J-H  05  C5  C<1  — I  CO  CO  I 


eof    •iS'^-9<e^»o     t^oo 


M  ^       ■  --  S5  OS         la 


■  O  T  O  C^  "V 


SS  O  M  ^  L-  CM 


000    •  COt^O 
t^  O     •  O  ■*  '^ 


cooo»emoioiO'^ 


S^S2i§< 


coc^jr^i.tO'^of      oocscoroMoo 
r^  t~- «  M  r^  CO  rvi  c      t^^ro^^jf 


g§ 


rl  U5^  ,_  ^  c^ 


CO'?' 


CO  30 
CO  ■*  lij 


gss 


t^oc     •  •>9>  C5  ?5  C5  r^      r^  < 

00      •  ® 'T  »  S^  CO         CM  i 


oi^r^  N  t^ 


;^^    ?5^^q!^2E;?SS 


00®"50i050t»< 
OCI-—  (NC^eOlMOS 


ro-*05-H      .  -H  Oi  C  O 

ro— it^os    .00-HCo 


;st3g^^Ss 


'SS 


CO     .  S-.  rt  cc  00  10 


■«r  -*  o 


8Si^ 


(C^     iS' 


I  »C  t^  05         t^  to  lit 

I  eO  C5  CO        CO  "5  ■-( 


c^coooicr^inccc5ioc>) 


^:=; 


0  ac      esi  X  CO  lO  o  to  CO  N  t>. 


lO  CO  CO       t^ 


???5^22K§{:§ 


§ 


2  i-c^ 


O  £  v-r  vT  c  S  K  ^  v;" 

£  =  ^12111^-225  1^ 


ft--^ 

0  0 

^§ 

«££ 

5^ 

0  0 

OJCP^ 

^> 

^     s 

s 


c  2  g  g  -.-c  v'-^  ^  5  *^ 


62717^—13 17 


258 


COPPER  AND   THE   HEALTH   OF   MAN. 


-x8  J9qaa: 


I  00 coo 


^S 


•usSoxji^ 


00  t^  I-- e<l  C<I(M 

g  OO  t^>-l  o 

go    •    •    •    • 


<S5ico 


.-lr-JO0(NCO 


•pooj 
JO  ^unouiv 


?=  T*<  (N  (N  C 
G5 


■<i<ooioiooM05-^oO'^moco-*t^ai«3 

l0O05(M(Mt>C1t^0CH>.t-lcOC000C0lOC0 


eot^ocD  oo 
?o  -^  t^  ■*  o  o 


oo 


1-1  00  ■*  o 


•U8gOj:jTJs[ 


;  OOCDi-i  O 


iCD<M»0;^(MC<3(M>-IOOOIMlOl 


•pooj 
JO  ^unorav 


l^^s^ 


»00i-*l0OlM^t^CT>OCT>CDCD-*000005 
rtOO-*(M(r^COCOCOrtOOi-IOr-l05CS«3iO 


BO 


•:jOBi; 
-X8    J9ii:)a 


«^  OOCR  00 

g,-(ooin 


t. 


8 

o 

•n8Soj:jT^ 


6=  00< 
gOC 

G3 


OJCDOOOJCOM^OOlOTJIlOt^O 


•pooj 
JO  :)unouiv 


1  .-I  >o  ' 


•qoBi:j 
-X9    Jaii:ja 


coco  C«5 
t^  OOCD 


•uegoxnM 


•pooj 
JO  lunoray 


r-IO(NlOOt^      •  ■*  05  l^  Tt<  05  (N  •* 

oo-^coiMiMio    '.-KMusi-iaieoi^ 


!-<■ 


•JOBJ; 

-xo    aaq^a 


T-HCD 


OOCDC-* 
t^OOOOlM 


•n93oi:jijS[ 


•pooj 
JO  :jiinoniv 


0JTj<>Oi0O00OOC005CD00>— lOlO  •  -lO  't^-ttlOO 
O  t^  lO  C<1  IM  >C  <N  05  CD  lO  i-l  CO  CO  00  CO  •  -O  ■  CO  t^  lO 
r-1  IC  r-1  CO 


•qO'BH 

-X8    joqia 


g,-l  COlO 

gr^ei  -• 
is 


»C  CO  CO  03 

'c^^    •lO 


•n9S0JqTJS[ 


goo< 

r 


iO-«l<0(N(NT-ICOi-lTHlOi 


OOCOCOIMO 


•pooj 
JO  :iuTioinv 


s  c^  "o  i-^  < 

g-^TttOOC 

i!5      ^' 


05  rH  CD  lO  O  t^  CO  ■*  rH  ■* -^  ■>*  CO  00  00  O  CO   •  00  05  (M  ■*  O  O 
O  OC  ■-(  IM  C<)  CD  C^  O  "5  t^  1-1  O  CO  t^  CI  «0  O   •    CO  CD  ■*  O  O 


■}0BJ^X8  J8i{:>a 


■-H  (M  Oi  oo 

O5  1r^00r-l 

■*ocdcD 


Q  05  >- 00  C«(N  lO 
■^  CO  -^  t-H  T— (  cs  ^ 

•t>^CO     •cO 


•uaSoijiM 


t^Q005CO(Ni005COt~COt^C<lt^COlOOO'^Tt<C»CD^ 

■^coocococoi>i-HOt^i-iT-it^t^05t^e'>c<ioooo 


t?  o 

c3 

ft 


ot3 

ill 


S-Q^rd  o  p.; 


WWcoSoPQI^Ah     p^p5p^QffitfP^     ^4WOeHoo^ 


LONG  S  EXPERIMENTS. 


259 


C5  i5  r-i  « —I  TT 

■*■  to  ■*■  TT  1/5  d 


i8^5 


CO  X  C3  30 


i?sa 


OO-H  00-*  :S  t^       o 
»C  CC  OO  C  ^^  01        •v 


?iSSSiS2 


^§§?^^ 


SS  30        0500 


;C  35      .  ■*  lO  IS  Ci 

^'  ui    1  ec  re  ro  » 


te^     R 


CO  M  — (  ^5  ^  O         O 

osco-^  roo  M       OJ 

Tf'  CO'  O  -"S-'  lO  30         CC 


^§  5SS 


30-^CO-*CO-^        t^:si3C3030C^OO-<*10 

oroi-iOMJ^      i-iioirti.'icsoo— 'Ot- 


o2S?5?5?:?5ccSbSc,i;?i'5c?:?5 


CO      -H  o  o 


|>H  rt-Hr-(  XI 


cc  rt'  C^  m' 


^'=5 


gs 


:^§2^ 


ro  S  S3  ic  »-H  e<«( 


^S 


I  SS  r-l  TJ<  C<1  05  O  •-• 


cor;  —  u-soxs^ 
c<:xt-e^cM{r<r-i(X! 


00  b»  CO  c<i  00    •    '•  00  r-- 


.-I  -H  t^  ^?  o  re  ro  ' 

t^  —  r-<  05  r-l  X  t- < 


re  — I     •  X  >Oifl  C<» 
C  ■*     -iMroOsi:^ 

e^  CO    •  lo  tc  s>i  ci 


X  CO  CO  — t- 55 

d  CO  o  lo  ■^'  t^ 


•^      •XXl'5S50MC5 
=     .r^-«<~:  —  -"aTC- 


Tf"  ?3  ?5  ?i  CC  (N 


§2 


C5  "-I  P*  C>1  X  eS  CS  05  t^  ITS  rH  t 


OtJ<CO      .t- 


lO  X       ■* 


t^O     •  •«*<  00  X  CO  i^  t^ 
<N—     ■XOOSOSOt^ 

piod    •dcd-'j'cc-^oo 


— 'OlOXrHONO 

MMOi-ie^io  — — 


X  CO  C£  lO  35 


^gSSS^  -.^B^Bzmn^  :gi3^    s 


xi5c<ilNx?5r^xoo 

.-1  ir» 


!-*<     •'i'lOCOcO 
)  ■1'      •  --O  CC  CO  X 

I  ri    •  re  ^  H  !N 


05C0  — Ot^i 

■*■  CO  o  re  '^  ! 


!iO     •;0Xt^iCS5r^Ot~C0C5OXt- 

>o    •  CO rr  CO  ?« csi e<i CO i-i e<i lo  —  i-i  C5 


CO  lO      re  IN  N 


luocei-i      i^oPiiocsrenO'H-*-^ 
lOrOC^       C5  e*  1-1  rf  CS  OS  o  —  o  X 


ir-xc<ie^cee^xcox— ic>i?5iOt^e^    -coio      t^co 


xiOLes-f<Oi-et^      xco  —  ost^rc^oos' 

COC;C^IXC^»I^C5t^        lOCi-HX—Xt^t^M' 


01  c;  t-  o  c<» 

—  re  '^  CM  o 


N.  05  -^  CD  COl^        O 

35  t^  CO  CO  C3iO        CO 

^5  d  — ■  d  ^  d      d 


3i-e-i-^05ifflC<lS5rCt^-*CO«i5COO       ^co. 

■^cocMcereic  —  —  t^,-ie^t-05i-io     t^o< 


3 


ffi;:;x; 


:3    . 


o    ^22 


=  =  o 


2     ==     t  o  £  2  ;§  j:^ ,::  =  S  ■  o  =  —  3  3 

«!i    f-.    a.  :^  ^  ;^  —  w  hh  r-s  r- ^- o    Qt-1 


S^ 


O  o  o 


a  : 


^^•i 


-5-  =  ri2 


as 
s§ 


260 


COPPER  AND   THE   HEALTH    OF    MAN. 


CD 

-x&    jama 

00* 

s 

H 

S 
1 

goo 

ojod 

oc 

CO 

5< 

s 

•uaSojjiis[ 

|2S 

^ 

Sfefe 

lO  0>  C^  OS  05  CSl  no 

CD  ■*  CO  CO  CO  CO  t^ 

?3Jo!§_2§     ^Sg 

05t^^ 

CO 

•pooj 
JO  c^unotay 

|ii 

i 

^Ss^^S^^s*^ 

S?:?^§^    ^S;§ 

SEl 

1 

Id 

u 

•;oBJ) 
-X9    jaq:>a 

1 

J2 

s 

o 

CO  CD-I 
rH-cd      • 

^  : 

10 

•uaSoi^TN 

|2S 
§o    • 

CO 

2S§ 

S^_^_?5SS?3?3_^_?^foS§    ^S§ 

^.^.^. 

§ 

2 

•pooj 
JO  :^^noI^v 

i5 

ss§^^|^?5||s^c3SS3?5  ;^o3g 

2SI 

id 

-X9    J9q^a 

1 

CO 

% 

-^ 

CO<N 

csioo 

i-Hi>: 

^  : 

S 

§ 

•neSojJTig: 

1 

1 

O 

00 

s_gs 

s^_ 

5o?5Ss^_?J!5_!S_SS_    §_2S3 

^r.  : 

00 

•pooj 
JO  ^cmoniv 

1 

c5 

.     S8^SJ?|| 

SS^22^?g?5    SS| 

II  : 

1 

00 

-X9    J9ma 

1 

CO 

1> 

§3 

S  : 

8 

i-l 

•u83oj;ij^ 

s 

q^_^_^S5_^fo?^S 

J§§S 

°.^.^. 

s 

•pooj 
JO  ;unouiv 

ii 

SSSf^^ll 

^^SJ5|SS?^S 

^S| 

SSso 

•;oBj; 
-X9    J^q:^a 

1 

CD  00 

3 

>o 

§8S 

^ 

^. 

^  i 

K 

1 

•TiOSoHTJS[ 

1 
1 

So 

§§§ 

co^ 
c<i    • 

?5^a_^_?5^_gS§§    i§ 

^ 

•pooj 
JO  ^imouiv 

1 

g^^^gg 

^§^S2?5S?§|^    ^ 

2si  i 

is 

IB 

m 

-xa    J9qja 

1 

03 

CO  ^' 00  CO 

CO 

88^ 

I-it-I 

S?  : 

03 

•u9Soj;tjs[ 

|2S 

o 

KSg 

S^;^_^??^S^,i2gSg§    ?oI^S3 

2S^ 

^ 

•pooj 
JO  Qunouiv 

III 

S28g8^|?3?58^^|2?:?§3?S    S?|S 

Sli 

•jcrejjx9  Jaqia 

1 
1 

S3 

o 

oicg 

fe2g§^ 

^  i 

•uaSojjiN 

t^  t^  t^ 

CO  bo 

<N -H  a>  rt(  CD  .-I  00  OS  e^  Tt<  T-i  05  05      ^h  co  cd  <m  .-h  o  co 
•idui    •    •,-;    '■A'A 

d 
o 

o 

1 

t 

(5 

K 

S 
M 

1 

1 

1 

1 

1 

"a 

•a 

s 

o 

1 

1 

C 

5 

1 

a 

a 

1 

1 

.2: 

1 

f. 

^ 

1 

q 

0 
c 

1 

1 

1 

LOXG  S  EXPERIMENTS. 


261 


•^ro    •      ooio 


:^g 


'  S  t-^oi  c5  N  re  o      ocr^t 


c;  X  t-  r^    •    -r* 


i8 

ox 
-4® 


Sit^xxoxxt^r-corcL-iao 

•.-"■rc-S-^-^-^Xr^'-iOOC:— i-H 


T-HW^TfO      i-i  »  1-1  ro  t^ -^  ^H  ••»> 
«  •W  C^ -^        P3  iS  N  O  iC  r-1  esi  M 


:  t^  — I  rs  ro  X  ss  ■ 


— <         C^  ?1 


i  XrO£5 
sl^CSO 


2  :  :^S 


o    •    -o 
s5    ■    'ro 


XX 

row 


§S 


c5§ 

00  lO 


C<l  CO  t~  •*  ^  ®  CO  o 

CO  « '^  o  » T-^  ?^ -r 


CiS:r^«-'5  0'soto««i;o  Xiu-3  m  ?» t^  s 


??       —  C^  u-l  '?  o  .i  » 


:  —  ;=  re  5  ?S  i-^ 


X  ?J 

c;  — 

1—'  x' 


rex-*-  r» 


^^g5^^s5?3~?; 


•*;cr^»aos;xi~-r^:c~s;M-^S 


Siisi 


ec  T-  ~a  L.-  —  — . 


X       re  X  X  r-  :-: 

o       t^  ;c  -^  re  ro 


—  -^     .  C-.  » 


?5S5' 


re  i-e  »  •*  CD 
refCMoS 


r- X  U5  CM  ?5  ri     ■  o  ?i  ~  c;  —  re 


C5         X  t^  CM  I 


g§ 


^^1 


1*^2^5^  — 2S52?i2^"* 


^  X  i-e  c>j  r^ 
-^  ■«■  evi  li:  re 


|§m^?5SSS^.SSi5Sg5 


T-i  csi  la  ic  o  ue  CM  C5 
t^X'-HCMCMCMrec; 


CM  ^  X  --C  r-      re  re 

t^  i-i  --s  o  OS      —  r; 

^'  c;  d  c;  •<?      d  co 


55 
cid 


1 1^  re      -v  : 


^      -d 


g^ 


: 

OT 

o 

S)  : 

S 

^ 

=; 

aT 

-  :  = 

-r 

Is 

5~ 

i^ 

^ 

S 

> 

5 

'~  2 

5; 

re 

3 

•3   z   «r 

O       :rr       »» 


^^-y--^       P        £  ~  O  C  CJ;  =  C  =  S  C  o  § 


is  :§2 

■  >  c"  O  '^  "  ~ 

liliiFll-^iii"iyii|i 


262 


COPPER  AND   THE   HEALTH    OF   MAN. 


h 

-X8    J9q:ja 

1 

1 

s 
1 

00 

t-i 

i 

s 

•ueSonTj^ 

?5 

0^. 

lS^S^?o^2 

Jo^ 

?^^^^2S 

d 

§§ 

•pooj 
JO  lunoiuy 

coooo 

CO  (N<M  000005 

^1 

lgllll 

ss 

id 

1 

25^ 

d 

CO 

ir4co 

CD 

lOOO 

•aaSoj^iM 

00 

5 

CO 

^^.^^.^° 

rH 

•pooj 
JO  :^unouiv 

(5^^ 

|gS^|^*||||^^| 

^^t'§.t% 

ss 

do 

ti 

-X8    jaq;a 

1 
<5 

^ 
^ 

8%SS 

d 

S 

•nsSoj;!^ 

i 

d 

CO 

CO 

S33?|^^^SSS^ 

^ 

S2 

S 

^ 

"^ 

•pooj 
JO  ;unoniv 

1 

1 

2^S^I^^S^^§^^S 

g 

gS 

1 

8S 

CO 
OQ 

-X8    jaqia 

iS 

S 
g 

^^j;; 
;:i^"^ 

d 

S 

8 

^?5 

e<id 

•nagojjiM 

r 

8 

iM  i-H  in 

COCO-*0<NlO^ 

Tf  00  (N      • 

CO  I— 1  1— 1      • 

S 

gg 

•pooj 
JO  junorav 

o 

S^^il^ 

SSgS2?5| 

|S|  : 

g^ 

-X9    jaqia 

i 

1 

5? 

s 

c4 

g 
^ 

^?5 

•ueSoj^iN 

1 

d 

S??5SS?^J5 

o 

^^^ 

d 

?^g 

•pooj 
JO  ijimorav 

1 

I^^S§ 

g§|g2?? 

t^ 

S|8 

S^ 

is 

•;oBj; 
-xa    J9ii;a 

i 
1 

o 

3§^ 

O 

S 

22S 

•uaSojjTM 

2§ 

CO    • 

2§n?;^SS^2§Sg^ 

« 

?:?S2S 

1-1 

?o8 

•pooj 
JO  :^uno^^v 

|ss 

g8|^|?5Sg^SgS?§| 

g 

S^ii 

SS3 

•}OT3a;x9  jama 

i 

1 

d      '      '(NCO 

I-H  T»i 

•uaSonTM 

|S3 

^^gS^^^g2^5^S^2g_gS 

2S 

11 
1 

5 

1 
1 

•3 
1 

1 

1 

1 

1 

2 
o 
« 

1 

1 
j 
(5 

c 

% 

1 

1 

1 

1 

c 

^ 

.1 
c 

i 

I 

1 

c. 
a 

1 

1 

o 

oo" 

1 

LONG  S  EXPERIMENTS. 


263 


§s 


oco 


'(£>     -^eo     a>  t^ 


CO  ■*  <M  Oi  (N  00  t- 


OilN  00  1 


;S2S 


O00(N00        OS-* 
(MC^COO        ^O 


e<i  r^  »o  lo  o>  ^  "-I 

CO"*  ^05  00  ooo 


moo 
cooo 

T-<(N<M 


ioo>    iOr~      coo      oooococ 

It^t^     '(MM        coos        >-iTt<-<l<< 


CO  Ci  ^  » 
O  ^  c4  "3 


to'<N 


i-<  CO 


Tji  Tt*  CD        CO  "^        t^  "^ 


OSCOOOOt^       O  ■<«<  00 -M  t^  00  CO -^  S>  IM  o  •<*< 
ir;  ■*  ^  ■<*<  T»l         CO  <£>(M  O  .-1  <M  CS  C  ^  rH  -^  t^ 


COrH  O  Ci 


s^s 


eOO>        rj<  lO  .-<  00  CO  C^  (N  (N  op 


rj<  lO  .-<  00  CO  C^  (N  (N  < 

C000Oi-HT-l.-(rHO< 


ooojicooio      oo      r~-ococoeot^05t^»o    .tj<o5 

00  i>.  tXM  CM  (M        CO  1-1        OOOsmOi-l        (N  (N - 


r^co 

OS  00 

did 


c^oeo 

r-ir-;(N 


(M      r-00 


OOC^HO^COt-^-^i-IOQO 


N        Cvl03(NOr-no 


^  ■*  ,-1  OQO  CO 
■VOfNi-ICOCO 


^8 


)f-<i-<00C001(M<MOC0      -00 
'  O  O  r-l  ,-H  lO  i-H  O  T-(  i-H      .CO 


S?§8: 


0>         00  0>  CO  00  f-H  Ttl  O  d  CO  O  CO  lO 

Oi      i-H  Tti  Id  o  t-i  CO  CO  (M  "5  m  rH  a> 


i-flNCO 
1-1  COIN 


ocM  .cooo 
00  00  •  t^o  o 
(M(N 


COOSOi-l 


-<rco 


■>*<(N,-i 

00  ■<^co 


OOCO 
00  00 


t^cOOCOCO        t^-OO-^i-iCOCOM-^OO 


^■^2?5 


(NO(NOrHiO>CO' 


'r5e^eMe<»es-«r      oico— ioo<->co-^co( 


I  CO  UO  -^  lO  1-1  o> 


5.86 

21.97 

1.95 

5.52 

irtcd 

882  : 

<NCO      '■ 

38S 

<Ni-i(N 

CONCO         MOO        005 
■<^  -^  CO         ■*  Tji         OOO 


I  O  ^  00  00  0>  1-1  c 

1  -*  O  rH  rt  >0  1-t  c 


OS  IN  (N  (M  CO  CO        00  lO  IN  r^  i-l  CO  CO  CO  OS  00  c 


r-icOOiOOCO       TftO       t^  00  CO  CO  iC  ■«*<  lO  CO 
O0t^O0(N<N(N        CO  >-l       OS  CD  m  O  1-1  CO  (N  IN 


>eo»ooo 
!o6t~^t-^ 


OIN 

OS  CD 


COIN 
IN-* 


(NO 

OOCO 


lO  TfH  ,-)       -^eo       CO  OO  r-((N  t>.00  1-1  IN  O  t^OS 


IN  .-It 


"1 


:B!.iiiiliii|..-»»..-.5 


<u  o 


g5|^s1ll||l|li.^2 


iS-? 


Sfe» 


264 


COPPER  AND   THE   HEALTH   OF   MAK. 


-X9    aeq^a 

S3 

i 

oc 

00 
t-- 

id 

^ 

CO 

u3 

id 

88^2 

.34 

.25 

4.31 

1.97 

S 

g 

" 

•ua3oj?ijs[ 

go   ■    ■ 

o 

i22 

S^    ?o    S^5?§g3_J^5SS2;::^^S^2 

•pooj 
JO  !jimouiv 

llil 

^g:S^§    ^    ^|SSS^g?|?223Sg^S 

§ 

is 

OQ 

-X8    J^tI:^a 

r 

1 

8S? 

irf-*        CO        (N 

•oo 

^S5§2 

'cod 

^         2 

•uaSojiji^ 

IC 

(N 

S^    2    §^^^^^2S22^:3S§?^ 

!5             S 

•pooj 
JO  ^unoray 

SjSggg    ?3    SfeSSSS'^g^lS^^gl 

1         ^ 

ij 

•;OBJ) 

-X9    jatna 

1^ 

r 

CO 

CO 

o 

cooico 

•U830I1IN 

1^ 
1® 

B 

00 

Sg 

s§^ 

^?^g^2S8g2!§Sgf2 

oi                (N 

•pooj 
JO  ^unorav 

goo 

i 

^gS^|S 

g^S2^^|^|S^g2 

2 

e<5 
CQ 

00  lO 

gco 
C5 

So 

CO  00 

do        CO        CO 

00 

«5 

do 

>oot^ 

CO  (M  03 

•noSoJiiN 

00 

ss 

^g?    §    ?5??^^22E5£5 

2^Sg 

(N 

•pooj 
JO  junoray 

<i 

g^;^gs  g  sss^^|??§ 

050000 

i 

2 

is 

•»OBH 
-X8     J9q?a 

1^ 

•aeSoJiiK 

p 

Jo 

•pooj 
JO  :junorav 

g  t^ 
(Is'" 

•:jOBJ? 
-xa    J9q?a 

g?? 

go 

i 

^^        S        00 
Ui^        CO        CO 

id 

cot-^co 

;??SS^ 

g         §8 
1         - 

•naSoJiii^ 

go 

g5 

f:g 

^^    ^    S?^3^§;:^2gg8SS^SS?i^ 

^         2 

•pooj 
JO  [^unorav 

|2SS 

^S^gg    ^    ^E;5gS2S^|^g3?2g^| 

2 

•:jOBJ?x9  jeq^a 

? 

'"'oo 

•>*o     id     N 

00 

8^^ 

dooJ 

^ 

•uaSoj^iM 

-- 

•  •    ^    ^  •  -^^  -^  •••••••  • 

o 

o 

1 

F 

si 

^1 

! 

1 

1 

1 

be 
1 

2 

ll 

1 

1 

^ 

1 

S 

c 

1 

) 
c« 

6 

1 

i 

> 

02 

J 

c 

'(^ 

a 

E 
5 

1 

c 

c 

1 

1 

i 
^ 

1 J 

t 

LONG  S  EXPEEIMENTS. 


265 


CSIMOCOC 


(N      .      .      .C5      .      .MO^CO 


•  eo  c<i  pi    •  ttJ  x 


^  :2 


"ci 


c^  oc  esi  »c      io>o,-i 


B^^'S^ 


■*  1-1  e^  re  ro  • 


,5  ^  ic  C3  e^ 


SSE3S 


t-co    ■  xes 


SiO  t^oo 

•^  05  »OC^  OS 

«  o  -^  es  !N 


c  •*  s;  c 


^5lO  S5  o 

C<5  CCci  1-i 


10  -^rt 
"in 


—  X  r-  t^  -o       . .  _ 

;r  ■^  C5  c;  ^^      ■v  c^i  o  : 


e«-<*iii'0»rt«r<r7r~'*'-^c^; 


COCO 


eo-H^xc<i^r^x» 

Ti<i-iOe><(M>-~00:;5 


ococsxe^oioo^oooc^o 


10       0( 

X        CC  I 


•.I  O  C2  iC  X 
■<r  O  c^'  rc  pi 


rt  t^  •*  lO     ■  CO  w 
•*  o"  CO  !M'     '  t>  o 


t-  XX  — (C^ 


CO— '■*"*!>« -sSO^— !—<■<*<; 

»fOifOCOCOC.  PIOiOi 


C5  Ci  o  r? 

t^CO      "      ' 


COk-t— ■'ft^t^t _         _ 

.-((NOPJ^iCOCt-CMPIi-i 


2§ 


-J  CO  --1  PI  PI  CO  -*<  PI 


o^«co-*»-<e2      o  c»  — I  o  O  eo  o  PI  •<i«  PI  ■<i<  c< 
xopjpjpicoo      cot^'Ti-ii-ico— leob-xot^ 


ss 


|i«O'*<X?St^C0tSi0'«l' 

ip<xpipnao5  0-^t^co 


OrH(M05r-Pl  00 

t^-coco-'fxpioo 


S5P^■*oco 
t^  ^  PI  coo 

pi  t>^cx5-3pi 


l^gJ 


CT>  O  t^  O 

pioJdo 


O  CO 

do 


C-.  O  —  -^O        C0XP)P»Ci-*O-*-H-*OOXOPI 
■e-'T— .XCO         r0iCCP4Ot-PIP4"*P4t^— CrtOO 


s;3 


o  C5  o  CO  -x;  pj  S5  -*  pj  ■*  2  ■<»<  -^  »-o  —  10  M  -^  e<i 

»-'5CO;SCOCOCOCOP<Ot^OP4-^-Ht^^OOO 


?  S  ?  ^  - 


^    »»     :  :'  : 


Hi 

3^ 


—  -^  ::■:::—•  cs 
K^:«^;^S    Pi  P^  psH  ?5  o  ;j 


.0    •  M  K  o  ^  -^  M  .^    •  2  2  ^  ^^^    •    • 


266 


COPPER  AND   THE   HEALTH    OF   MAN. 


-X9    I9q;a 


i§    S 


•ueSoi^Tj^ 


i-ir~ccioot^c<30i0 


•pooj 
JO  innoiny 


1-IQOO     ■  O  CO        OOO 
lO  ^  •*      •  O  C5        05  o  o 


;^d 


•U8S0HI^S[ 


!;=!^8    § 


rHrH  <N 


•pooj 
JO  ^unoxny 


I"! 


-X9    J8q:)^a 


glOOO 

gc4od 


i-i  »0  lO  <M 
Tt<COCO(N 


005  ifl       o 


00  CO  t^  1— I  ■*  05 


•neSoj^Tjsi 


tO-*.-IOCO'*  ■ 


00OgO<N-*t;^       O 


g(N 


•pooj 
JO  !)iinoJiiv 


;r^  OS  oio  or^  t^  cot^  oio  o    ■i>-t^i>T-i 


:  CO  t^  00  (N  (M  ■*  .-I  03  CO  O  .-I  (M      •■* 


lO  O-*  t^        03 


23  eO(M  lo  o 

O  05  CO(N  (M 


-X8    aaq^a 


t:^  co-<i<(N 


•<*i  ce    ■  -"nc^  (M 


g^??^ 


J^S' 


•U830JJTNJ 


gooc 

gd 


t^t^a>Or-(t^cocOTi<o< 

»C-*(M<NCO(N(M.-IOCO< 


\^^  ^^ 


•pooj 
JO  jimoniv 


is 

to 


coioiooiooooot^ccajt>oo> 


•*  ??  <M  (M  lO  <N  C 


•  00  1-1  lO  i-H  lO  ■* 


o-*ti      5o 


lO  0(N  lO  005  05 
•*  CO  CO  CSl  (M  IM  !N 


1^ 


•pBIl 

-X8    J^q:^a 


•U920XHK 


•pooj 
JO  ^unoiny 


)iO  c^t~- 1      ^ 


•jOBi; 
-X9    Joq^^a 


gco< 

to    ' 


•n82oj:^ijsi; 


i-UXMOOlCOt^ 
«0-*CO(M(MCOC<|t-l 


SCO 

to 


•pooj 
JO  ^tmorav 


)  o  CO  o  ■*  r^  05  ■* 


2  ■<*<  (M  'O  "3  O  CO  C 
gcOO5->*(M(MlOC^t^OJ00. 

to 


.lO  CO'*        OOO 
rt  CO  t^      oooo 


)  OS  T-4  lO  O  »0  00 
•  03  05  (M  (M  C^  (M 


•pBJjxe  joq^a 


05  CO  C5  O  lO  CO  rH 
00  00  tN  r-l  CO  "5  "5 
rH  -*  0>   ■   ■   '    •* 


•ueSojifTjsi 


gf-O 


Cr305lC05>OCO'-l-*COrt(00(M-*Oe<l'-IO 
•*COCOa>COCO-*<MOt^i-l(N<N(MOOO^ 

*      '  Ci  U3      '      '  1-J  1-5      ■  rH 


^8S 


O  C3  O  fcfl 
■.  o  m~  cc^-T-j  M     •  m  b  S! 


c3  c3 

o  o 


a^p 


S;  b  3  ^  £  C3 

WPQasSoM 


long's  experiments. 


267 


Orcr— '90 


SS; 


1.-3  i^  I.-;  ;m  o 


i  (N  CO    ■  "*  06    •    •  «  d  oi 


iS5  :  :sg 


I  -H— (       .,-i(M 


10  05  o    •  o 


00  -^  r^  ^1  "-2  t^  lO 

■«t<  cq  ;2  C3  >-<  C5  ■* 


05  CO  COS    '  *ir^ 

CO  -^  lO  O      •  "*  t- 


"do 


IC  05  05  CO  03  ■*  •* 


28 


ii-HCat^lO^OCOOCN 


CO  t3<  lo  -^  lo  e^  = 


— iC<l(NOO.-i.-iOOCTO:' 


i-H  OOt^  10  o  c 


iOCOt^OOOO»OOi-IOO(MC<lt^OOOCTlO< 
I T-H  CO  t^  OS  O  "-I       •*  ,-H  Tjt  00  05  O  O  ^  <N  O  ! 

r-H        i-H  i-H  e^    C<  < 


OO— 'C 


Oi  0   '  O  CO 
05  O   •  CO  ^ 


t^  00 
(N05 


oio^-^co'-ioioo 


35---O■^^5.-^C0t~-35 


I-S2 


OOlO  00lO< 
CO  00  lO  iM  : 


O5t>-cooot^e^oo^foa5'^cot^«3»o 

00t>.t-Oi-IC0C0O»0l>00OO0>lO 


■^  10  r^  10  o 
o  o  o  c<i  cq 


i-4Me^oo 


rH  --KM 


1^  ic  t^  >o  o 


!;:1^S 


X  -*  t^  o  i^  LO  lo 

t-  O  O  ^  i-i  30  -* 


ffS 


CO'r  -H  00 


05  000 

(Ndd 


;SS3 


COC^OO  o 


OO->*'-HC0<NOO 


i-Hooood    I»oo» 


lOoc^o'O'^-.ooocjcoriS 

ieO-*OOOOOOCCO<MO(NOOO 


;  o 


~  :5.2,S'S  • 


c?.0§ 


Eh       s 

C3*^   ca^    53 


268 


COPPER  AND   THE   HEALTH   OF   MAN. 


so 

do 

1^ 

•X9     J9q;a 

525 

8 

CO 

So 

^ 

J 

j 

s 

i 

S2 

2§ 

cdjd 

(Ncd 

S 

2 

06 

•ngSoxnM 

r^  •  •  •  •  1 

82^§c5^?^^2^S 

CO                         l-H 

•pooj 
JO  ^unorav 

?S^gS|^3S|| 

SS^gl    2Sg    g8§2 

"5 

-X9    jgqja 

gcocn 
<25 

(NrH 
IC-* 

(>id 

^ 

■•"1' 

2'      "^ 

2§    SS 

cd  >d      r-1 1-i 

S2  : 

•u930Jiijsi 

r^ " 

CO               So 

ed              r-5 

8^    ^S2    ^2J:; 

IN     ■ 

•pooj 
|0  ^unoray 

S^g^l    ^2!§    g^2 

Id 

-X9    J9q:^a 

IN 

SS2 

"cd    • 

M                    CoK 
3                    ^S 

28    §S 

cdid      INN 

•U920HIJSI 

|gJ2?c^Sj^?^2§^5§2g^?3S2 

o 

2          ^  ■ 

8^    So2^    ^^2 

•pooj 
JO  :junoinv 

i 

gl^^gl    2?5f2    SSS 

d^ 

-X9    J9q;a 

Bid  00 

CO 

K 

^ 

2          §^ 

S                   (NO 

28 
22 

S3 

cd 

!§8  : 

•U9S0HT^ 

^ga^ss 

^2 

^§^  : 

2          ^  ■ 

t^ 

g§?S2 

•pooj 
JO  ^unouiv 

gf2§2?§JS 

*S 

lO  OS  o     • 

22f5|g 

?5 

SS^ 

-X9    aaqia 

00 

s 

!23 

•U9SOJ4IN 

1 

•pooj 
JO  ^tmouiv 

1 

d'^ 

1^ 

•;oBj; 
-X9    J9qia 

CD 

id-* 

§8 

■■*■ 

'28    ?2g5 

cdid      iNcd 

•U9gOJ^I^[ 

(NO 

CO                   (N 

8^    2^^    S?2S 

•pooj 
JO  ^unorav 

11 

1^222    ^^^    ^^^ 

•^G>Ba;x9  J9q:ja 

§5 

(N05  1C 
lOlOrH 

■OiO        OOt-i 
■ICO       IOTP 

•(Ncd       .-HIN 

.    oot^:  : 

•uaSonjjsi 

g2 

j^g  ^^^  «$s- 

rjJid     *           'i-Ii-H 

o 

1! 

t  %% 

i 

1 
'A 

1 

1 

1 

I 
i 

■ 

if 

1 

1 

p: 

5c 

Is 

t 

^1 

a 

n 

n 

3  C 

si 

"5 

1 

0 

1 
(^ 

5 

i 

0 

1 

1' 

a 

1 

1 
„- 

"if 

ox: 

I 

1 

S 

a 

LONG  S   EXPERIMENTS. 


269 


:S8S 

:8S  :2  : 

f3 

1.22 

77.83 

6.98 

4.17 
5.14 

:    SS 

.59 
8.11 

.35 
6.00 

3.90 
19.13 

4.02 
3.85 

2Sg?;=8?oSS2 

^ 

g§ 

^  s;sj§  ^g 

i^Sg?5^^8S 

0 

S2 

CO 

8s?   ??;3^ 

5?S2S|2S;??2| 

2c38 

§    5:;i3§    |g 

1-2^1-^11 

gS8gg    SSF: 

c4    *os 

1      'lO      ■,-<      ■' 

s 

i§§ 

i-s 

' 

i    5:3 
i    "^2 

s 

igi?28 

0 

2    SS 

S!iSS^.^2  :^^ 

8  II       S8 

s       ^  ■ 

^  i 

iS^ 

^^    ^S??3^ 

§S^?328S^ 

CO 

CO 

S5    SSg 

gSSi||?l  :SS 

:|(      S^^sS 

7^%    22iS 

c^-HOciiocco 

l^s 

1       °^§ 

CO    ■»    j    'o    jesj    I 

.-a 

§ 

gS5 
060 

28  :Sg2i?S 

28 

812     §?2 

SSSSS^icSS  : 

^^ 

SS^    ^8?32SSS§^^^83 

^ 

^8 

e4 

coco 

gSSKogS^I j 

•11  .    I^S^g 

§E:    §§§2^SggS;||8 

|S§g§    S^5 

S 
N 

g  :8 

"5 

888 

3 

?58 

'"3 

c^2 

ego      ujid 

82 

??S^ 

ssa 

« 

«^ 

ass 

" 

S5S 

§ 

S3  gsg 

(N     ■        COCO 

-?? 

^S| 

'ii 

■  s*^s^ 

j;? 

gjt 

2;=  23 

j2 

11 

^^??|§    sss 

ll 

fed 
010 

88 

S2J?8 

2 

J5^ 

83    8§ 

cooj     on! 

SSoSS^^  :g^ 

'^  !l 

8^    J2?B 

^^?528SS§J§?58Sa 

1 

c4    • 

coc4    * 

^SSSF^SgS  :g| 

ss^gg  ^s 

|S2^??^^g^g||S 

is 

0606 

?5S 

0 

SS^2.g 

•06    'm 

.07 

1.81 

.59 

.78 
.  05 
.78 
.38 
.11 
.30 
.06 

g2 

■*co'      "rt'rt,-; 

£2 

i 

o 

3 

si 

c 

1 

§ 

j: 
i 

> 
> 

is  : 

3 

o 

5' 

t 

^ 

2  c 
5 

x: 

•X 

1 

1 

1 
"1 

"5 

2: 

c 

c 
-0 

1 

2 

% 
1 

> 

> 

C 
1 

-2 

^ 

1 

S 

1 

c 

^ 

H 

1 

1 

5| 

;^ 

1 

-^o  i.  o  S  C  >JS  5  o 


KS^xSv!:^     SPhAh     ^OoOOlZi^iHOeOi^Q 


si 


«KdcS;^2 


270 


COPPER  AND   THE   HEALTH   OF   MAN. 


-X9    a8q:^a 


S  CO       •  00  CO  lO  i-H 
'iQ      •  COOC5  ■* 


lOOO 


'a93oj:^ij>q: 


1^?5^2 


I  esi  I-H  r-(  lO  <N  o  c 


go. 


•pooj 
JO  :junorav 


g  OS  i-H  .-C  rH  CO  <N  t^ 


lO  (M  (N  (N  foSj 


£JC0Tt<O(Nr-lc«?-* 


0(Mr-l  c«?  ■ 


-X8    J9ti:^a 


C3 


•aoSojjii^ 


00  CO  C2  lO 

gCjTtio 

edrH    ■ 


OOlO  (N  "* 


C<1  CO^-H 


rt<  lO  05  00  00  CD  t^ 


CO  .-H  1-H  lO  r-l  O  O 


•pooj 
JO  :jtmoinv 


■*  00  lO<M  <N  < 


1  O  1-1  CO  CX)  Tl<  CO 


•:jOBj; 

-X9     J9li;a 


00  (N  O 

e  t^oo 


i-H  O 


00  X)  00 


COlM 


s^ 


•U93oj;ijn: 


eoOcO'*'— ICO"*!— (OJr^iOt- 
g<Nt^0^ioe^(MO>-<005 


<N         (M  rHi^i-H  lO  rt  OO 


•pooj 
JO  ;unouiv 


JSOOCOt^r-lr-ICOCOfOt^-^OO 
g05e^lOiHCO'-lu^'*0-<tl(M 


>  CSl  (N  C 


•:^OBJJ 

-X9      J9t[Ja 


ec  CO  r- 
g-^(N 


«5o6 


•^9SoJ:^IJ^;[ 


g(NTt<OT 

edr-; 


•pooj 
JO  :junorav 


I05r^k00i0t-rt<       (Nco 
lC0C0CM<M(NO1iO        0000 


•;OEI:^ 
-X9  J9q;a; 


!>•  LO  »0  00 

rt  t^  CC  -* 

CO  CO  CO  CO 


■s^ 


•u93oj;i^ 


CO  CO  (N  I-H  1 
Cq   'r-JrH 


<N  (M  rH  tH  CO  (N  < 


•pooj 
JO  ^tmorav 


003  OOlO  O  t^iO  O         i-H  03  00 -*  CO  ( 
CO  CO  CO  Cq  00  C^  o3  00        t>.  I>  r-H  ,-(  CO  ( 


•:jOBJ^ 
-X9    J9q;a 


;9S 


•n9Soj;ijsi 


C0(NrHr-HO 


•pooj 
JO  junotav 


5  CO  lO  O  <M  •*  i-l        iOCOCOCOt-* 
5t-IO)00CO(MiO        OOt>.(Ni-IOO 


•;0Bijx9  i9q:)a 


eooir- 

<uO  CO 

CJ      .      . 

^COCO 


lOCO  CJ 
r-H  lO  -^ 


Oi-H  lO  o 
CO  t-^  CO  CO 


ss 


•U93oi:}iisI 


locor-coco      CO  >o  1-1  O  00  <M » 


il. 


00 


a  c3 
Ph     Oa2P-iOcaliia2WOWu 


03    OT      ."S 


a 

^  a  °  2  !-;  " 


LONG  S   EXPEKIMENTS. 


271 


00  «o 


O^OOi-HO 


<  c<>  o  ■*  CO  d  o 


>0<N  O  OOO  ( 


00  CO  CO  •»*<  O  >0  (M 
CO  O  r-ICO  00  CO  o 


)^CO  t-jt^ 


Ot—      •  OTfcO  CO(M  Oi 
00  05      •  <M  C^  <M  r-H  O  O  t 


I  o>o  -*  (^  o  o 


loio^    •  c<i  CO  t^  00  00  r^  CO 

OC<5(N05000iOS 


(MCOtH(N(N 

CO  >0  rH  t^^ 


:^S 


Oi  T-H  lO  o 

c^'  od  <m'  co' 


U5  00  C5  oe<i 


lO-^CO(MiOiOCOO<-i<Mi-lOOOOO'-i.-iO 


i-*iO<MrHi-liO(M(MiO-^-*iiO 


"0  ■*!  CO  00  IC -^  CO 


(M  (M  lO  -^  ■*  lO  ' 

O  r-1  (M  .-H  ,-M  t-H  ( 


cot-.-*oo 


C0Oi0(N<NC0C<>C0i000t^»-lT-lt^-*!NOC0>O< 


lO-^  tr^iOO' 


>r~r-iaj,-iO'*-*oc 


ss 


050 


O  (N      •  OioO  O500 
CO  O     •  05  T-i  .-I  o 

i-I  (N    •  c<i  00  c<J  eo 


8 

CO 

g^ 


CT>t-.iOT-icoooo5t^t-r^co' 
coiMooor-noi-ioor-oi 


OOiCO     •     •  iC  CO  Tt<  CD  CO  C^  (N  CO  to  r^  O  C<l 
t^  (M  (M      t      .  O  t- »0  CO  i-H  CO  00  CO  i-l  OO  O  CO 


li-IOOiOOOSOliOCOOlOOdCOCOi-HOOO 
iOCO(M(MOO'-<'*'Ot-OrHCO»OOCOO> 


1-1  CO      •  OOO  <N  O 
ci  00     •  00  'H  c4  co' 


So 

00 

O5C0      •  lOOO  CO  IN 
t^  05       -iO  rH  t^  (N 

1-H  r-I        .  C<i  00        '  ■*' 


CO      ' 

i-Hio    .(NeocQ"53coco(Nooooa>t^oot^co.-io 
oo    . •*  Tf  T-I  oj •«((  CO 00  o  t-i  lo  1-1  o  o i>  o i-H  i-H 


05C0    ■  t^ -^  o  iM  •*  t^ CO <N  t^ 00 N CO  a> 00 

i-iO     ■  rr  T)i  o  >-l  CO  (N  CO  O  1-1  «0  1-1  i-l  o  eo 


OC  C^  OOO 

222S 


»OCO<N>OOi-100005iOUOm(Ni-H-^i-<005Cfl 
t^  Tf  TT  (N  (M  (N  W  1-H  00  U5  t^  1-1  CO  00  CO  CO  00  -     " 


gss 


COIN    -coor-o 

Oi-i     'O  OOCOCO 
c4  (N     •'  00  -H*  (N  CO 


g 

•<1< 

00 

:?S  :  :^ 


C^iO     ■iN00i-l-«*< 


§2g2 


■*  cor^    ■(NcocoooTfiflcflcoooooooot^coo 

05  OOO     •■<J<-*COC3SiO«5000'-iiOINOOI>Oi-i 


coo       •■^TfCOIMCOr-lTtlOT 

CO    *    'oi    '<Ni-5    "    'i-J 


r-e^  1-0  o 

C3  00OO 


<N  »Or-l 


1-1  ■"I' OOO 

OiiOOON 
1-J  TlJ  IN  l>^ 


OJO 

did 


ic<i-<ri-ico-*050i-noi 


CO lo    •  oo 


C0t-OU0Ot-'>*<(N00(Ni0i0(Ni 


•OUOO 

1  OJ  (N  00 


(NiNOOrHCDl 


;sg 


U5  1-1  coo 

T-i  oo"  o'  o 


OiCcO  (N 
COi-l-*(N 

(N  "5  ci  CO 


ss 


i*<C0C0l>C0C0»OOC<»00<N(NO'*O<NOO 


^5' 


•gc. 


Illl5 

~  o  c3  5  S 


p  o  p  ,53  C  r 


a":: 


e^a 


lll  ill 


a  tfl 


SB^.=SS-s|^ 


■2S. 


PQMoqSoWSp^     ccrtrtOMMOeq 


272 


COPPEE  AND   THE   HEALTH   OF    MAN. 


fei 

CO 

-X9      J8l[ia 

i 
1 

^ 

■* 

8 

•m 

fe 

d 

CD-* 

§ 

•na§oj;ij^ 

|SS3S 

r  " 

o 

§??s^S^^S;^sss 

§ 

?52SSS 

CO 

•pooj 
JO  :)rmoTirv 

5 

|§|g§^g^^g3S|S??^ 

^ 

ggS|| 

2 

it 

-X9    jaxi^^a 

00 

^ 

t^ 

s 

J3g 

^ 

't-* 

o 

•U8§0J:>IM 

g 

Sg 

•  -^-^ 

s^ssss 

3 

•poo; 
JO  ^unotuv 

f^i 

: 

|§8Sg|^^S^S|*^2SS 

s^^ii 

S 

1 
1 

^ 
S 

§S§g 

"co 

s 

c6 

r-tOi 

^ 

S 

•ne§oj;rN: 

(25 

S 

gs 

CO 

§?S;S^^^22g8§ 

S 

^s^^ 

s 

g 
C> 

c4 

•pooj 
JO  ^unoury 

<5 

CR  o i>  oi  oa  o --1  o j^  lo  eg      rooo 

CO 

§888 

1 

S 

CO 

1 

■* 

^ 

cdoJod 

:  ■«■ 

^ 
ci 

5< 

g 
S 

^ 

•nagojjiM 

|8F2S 
g«  *  ' 

C5 

s? 
2 

e<3 

e^    'co' 

°^^ 

SS§g 

^ 

S2  i 

s? 

s 

•pooj 
JO  ^xmoiirv 

ooScoe^iMio 

SS? 

2^53 

g 

»oo    • 

- 

IB 

-X9    jgqia 

1 

s 

3 

?2g 

«5d 

d 

'c<5 

^ 

gs 

g 

•n9Sojjij>i 

«;5 

^ 

^§ 

S^^f2?^S^§ 

°^^^.° 

o 
d 

•pooj 
JO  ^junomv 

<5 

3^^i§ 

s^s^ss;^^ 

■*co^-t-^o 

i 

6-A 

•lOBj; 
-X9    aaq^a 

g  i-*" 

C5    ; 

50 

tH  d  O  (N 

T-HCO 

'cc 

00 

•«o 

i 

•n9SoniK 

O 

s 

c4 

§??S^^S^K^_;:3_Sgg§§ 

^s^sss 

00 

^ 

- 

•pooj 
JO  iunouiv 

|^S|§^g^§S^|S??§gS? 

^^*ii 

CQ 

•:joBj;x9  aama 

1  is 

'"'oO 

s 

rjj    'od 

•U8§oj;i]^ 

gs 

*'cOld*".-i"i-ir-I'*'-* 

t^ 

It 

r 

u  1 

is 

s 

o 

p: 

a. 

a 

f 
c: 

1 

1 

1- 

c 

1 

1 

c 

73 

.E 

II 

C 

'.1 

s- 
x: 
!^ 
(1 

1 

2 

c« 

i 

B 

o 
o 

> 

1 

i 

1 

1 

^     : 

LONG^'S  EXPEEIMENTS. 


273 


S§S2g    ^?? 

c«  ic  M  ■^  o      r-^  t^ 


)  ifS  Tj<  o  ■ 
>  cq  to  ^  t 


^  to  m  c^  T-t  c^  ct —< 


>-i^        CS-'J' 


eoioioicoc-^ooeoooo 


i-ico^iocoaccaoo 


to  •n'  •"• 


N        — (M  — 


f-H  c;  1^  c^  lo  1— I  o 


Sc 


ggj;s 


05  s  t^  c;  c  o  o 

'T  CC  CCI^  X  c  o 


»oo  00  >o  o  M 


c  05 -^  O!  ic  CO  ^^    ..-iiooiooo 

C<C<I  •OOOOC>«-Hrt  C«      'COCOCXNOO 


CD  to 

e4>o 


e<ii«    -00' 
ooo    --fc 


•^     cot-  oo  ^  o» 

CO        CO  -^  C<»  1-1  CO  w 


CO  C  C5«CO 


t^  •'J'  00  C35  O         OOO 


CO -T  M  c^  eo '-H  o      00 o  —  CO i-ii-H CO  CO 


»ccooo>oo    •fotooceooo 
■<s' CO  TT  CO  CO    .eoaor^cDco 

i-l  CO  ' 


coco    •  «5    -co  t^  o  o 
-co     .cl     -O-HOO 


•  ciX-^-coo      ooo 

■  t^  -T  00  CO  30         t^  CO 

'  CO  CO  CO  CO  •-0         CO  t>^ 


Igg 


o  CO  coo 


lO  -^  CO  CO  •^  ! 


g^§gg; 


ioo»oot-.-it~      j-iOJ^t^cor^i-Hicoooi-oco 
■>»'■<»"  CO  CO  CO  C«  O       COOi-i  — —  ■<>< -a>o->j'i-t^ 


CO  —  coioo^c— 'ocr-cccc.  . 

oct-iceococococooocoico—    -eo  — coocco 


—      ■  —  COCOCOO        u-O 

o    •cO30t-Hr^'<r      ocl-: 


o§§ 


r^  ifsco  00 
CO -3  CO-* 


•  CO50      r-cooor^ooco 


O      •  CO  »^  ^^  CO  CO         CO  CO  ' 


—  oco-«r-HO 


»-icocot^'«»"t'-Oi-i  —  t^ooooot^eocoO'* 
co-<i'-<reococ^occor-<iccooocoocoo 


e«o>coc-<j<oo      eoxcoi-ocococo 
t^oco-rrccoo      ex  —  — I— ii-iT 


X  r-  CO  CO  o  o 


oocoiocooooceocccoiceoo-*«ococooo 

coo— 'COSOCOCOOXCC^CO  —  CO- ocot^  —  oo 


>  t-  CO  C  X        CO  "uO 


CO  O  O  uo  .-O        o  t^ 


cococ 

—  CO  I 


ONOeouo      cocco  —  —  —  coeoox-'j'coi--;  — 
•^TTOiceo      co»c  —  —  xxceocoic  —  ccoo 


00 

00-^ 

^^ 

\  \ 

(OxcooooTficeocoeo- cOTt<ocot^»o^H 
■"fco- iococo-»o  — —  xcoeoco  — oo 


':'& 


o 


eir:  i-  C3  X  ^  -e  i;  ?3 


•  '^  i>  ^^^  -ij  *r  .^  s'  -J  ^-f  _  K  ■•-3     • 


-  o  J 

5^ 


§ 


•2~ 


§  : 

c3 


CaSiSSi^- 


■|ca5 


-     -     -     .2fO^     .0_^v-.   -ji^'cS     loD 


62717°— 13 18 


274 


COPPER  AND  THE   HEALTH   OF   MAN. 


1k4 


-xa    jama 


•uaSoj^HN 


•pooj 
JO  ^tmoTHV 


iSIS  :s?S 


!SoSS3 


;  05  00  <N  o  t^  -^  I 


>C<5N.-l-*CO 


0005i3JlOOi-l«0»O'* 
t^T-H.  a3(M00C0(N.Hi-l 


Id 


-X9    Jaqia 


•uaSonTj^ 


OSM        •'tii-ll 


ooo^£-e<ioou^Tf<coo-* 
eo-*<NOcqrHOOr-(OTHo 


•pooj 
JO  ^unomv 


g  M -^ -^  N  (N        MNO       t^  05  i-H  (M  i-H  lO  lO  ■*  05  i-i  O  O 
C5 


:g^^g?ss?S! 


IziO 


ffe 


-xa    J9ii;a 


•ua§oj:}iN; 


•pooj 
JO  ^imouiv 


g  TjiO3  00(M  C^ 


<Z>co 


OOOO^'^OOOOliOCO 

eooscqoior-ioor-i 


(N   0>  I>- 05  CO  (N  05  CD  (M  CO 
00   00  CO  i-H  t^  CO  (M  CO  ■*  00 


coa> 


t^CO00(N 
W  OTi5  CO 


S^SS;^^ 


;g??^^^?^§^ 


o 


52;  h: 


-xo    Jaqia 


e  .-I  ■* 


•uaSoj^Tj^ 


o^  oco 
gcoo 


I  OCqO  lOi-l  O 


•pooj 
JO  ^unouiv 


g;-H(MI 


como      00    -lo      CO o 00 N r-i o 00 

IXN  C^        M      -O        CO  t- i-t  Tji  CO -^  "3 


2S 


oco 


-xa    Jaq^ja 


•na3ojjr>i 


CO  lO  CD 

e  CO 


COl^         t^CO 
10  t>-         050 


rHO 
"5  1C 


ss 


oco      cocoes      CO  »o  00  ■*  05  ^  t^  o  10  CO 

lO-^  l-H-^d  CO  O  I-H  O  CS  i-H  O  IH  I-H  O 


•pooj 
JO  ijunoinv 


g  iOCD< 
C3 


1000 
coco 


OCOCC*      ,Ui 


CO  rH  tH 


8W 

is 


•^O'BJ; 

-xa    Jaq^a 


•naSoj^jN 


60  CD  CO 
g(MO 


CO  lO  Oir-i        .  TfC 

iOOO       00     •       CO  T}<     .     .t^     .     .t^o 
(N 10       CO  irj     .       -rfiui     .     ici     •     'ci 


05O5  OO'^  Oi  Tf(  O  ■^  CO  T-4 

iOCs      wooM      oa  i-H  e^  o  10  i-H 


•pooj 
JO  ;unouiv 


2M<Tfco«oo     coi^e<»     oooooooii-i' 

g  1-1  CD  (M  <N  00        eSOOOO        COt^i-HlOCO' 


:-<QoocD    .tk 

t^t>.i-llO      iCO 

e^coi>eo    loi 


•ijoBiixa  jama 


.        T-llO 

S      00 

an 


000      oco 
ciai     rH  CO 


(NO 

000 

cOt>: 


•*  CO      'i-KM  CDOO 

T-H  t^    >  cm-^  06  Tji    '•  t^ 


•naSoj^IM 


»ccoort<coco 


.B 


^  ^^ 


^-1  S       2?       d  ^  "S 
i^   J  o)  -u  y  —  C3 


fl 
S 
w"*^  ^-^''3  t 


3 


2  tH  c3  c 

sea      Sfc    fcoooSfOoSaoS 


■?    IS 


LOXG  S  EXPEKIMENTS. 


275 


^00     •     -IN 


:2S2::*g-223 


>n      eo'«i'  O'-'»0i-i 


— no  M  o  ;c 
in  o  ->  —  s 


1  M  r^ -^  l^  cC  O  t^ 


SS 


I  ^'  S  5J  r^  r^ 


t--o      Trt--xc-;M-^    .xoo 


o ss    •    ■  •-•    -co 


e^e^    .  cs-<«-<*< 


r^ -<r  ^r  t^  ic  rr  S5  c:  J^  —  C  ?^       -r 


— I  •*  •^  S  t-       C5  «  ;S  ^  C:  ri  « -J  3C  cc 


ssr^c^c^^-^jcccco 


;  u~  O  ;=  ^  u-  T-.  -^  -*  O  O 

■  li^  — '  ^  u-  t-  t—  c;  t^  o  o 


oa>0(Mooc«sc<ie^(M 


"^r  :m  -5<  C 


s§ 


■c4n    ' 


c'isCi-H^ioSi-ioci 


e^  occcsao    ■    '0000 


c:  c^    •  ■«*■  iM  •<*<  esj 
^  X*    I  d  -^  M  lo 


—  X 
'-'5  •^ 

lod 


S5(MtOINXX(MS5CC^ 


C^  O       •«C'<I'050CO         •^»' i-l  i-H  .-1  CO  rH  1-1  CSl  O  ^  <-l  o 


CO      .      .CO 


CO    .  -i'  iM  t^  ;s 
e-)  CO    •  -^  c^  -^  o 


c    ■      es  c< 


■'J' 

O  --C  —  CO 

t^  __■  -^  ^ 


X    C  —   C^        .„^_   —  r^, 


X  o    .cj^t^x  CO 

00  1-"      •  O  T  C^  C5  ■<J' 
CO      '      '•  <-<      ■  ■>3'  C4 


■<J<t^0<NC500-*0^0-* 


ri  C  C:  C      .  :C  »  «£  C)  I 

.-;  o  t^  c^    .  C5<  t^  -^  • 


X  C  t^  O  O  CS  o  • 
X  t-  —  C-J  rj  c;  X  - 


COCOO-^tCOXO'^J^CO 
Ct-Xr-iT-iCMt-CIMCCO 
1-1        —1  rt        CSrt        (MTji 


Ct-     .  X  m^— < 
c;  -^     .  -^  cs  CO  CO 

— ■  cri    ■  cs  —  CO  X 


cox 

UTO 


00 

g2 

ex 


S-; 


to  ca 
s^o«co 


XC2S^XC:SOO 

xce^— 'cc  —  —  — 


;s;:ss§§^822S 


OIMIN-*  XN 

«  Tji  CO  CO  C<  CO 


ceoxeco(Nco--s 


-Sic 

—    '  ?5  ?5 


iC'J'XMOt^X'^C: 


'c5 


l^^-^'  C 


COCO 
■^  30 


g2 


c;  t^r^  ex 


—         Co 


o  «  r  j:  c 


Si3 


Cs 


276 


COPPER  AND  THE  HEALTH   OP  MAN". 


^ 

? 


o 

•<s> 

cs 


CO 

.X8    jaqaa 

2.82 
2.21 
1.92 
3.42 

^. 

o 

s 

Kg 
00® 

COM 

feg 

•uaSonfjSr 

«2! 

SE^^S^^^Sg 

s 

d 

32S?^??^^ 

^S^_§Sg28g 

•pooj 
JO  :tunourv 

g?««i5gg|S 

l^ggSJS^SSfe 

^o^o^^r^gg 

I'd 

-xa    jaqia 

1^ 
go 

^ 

s 
1 

•oOrHCO 

S2 

S5S 

^d 

COCO  •.-; 

•nagoi^iN 

go  •'•--; 

to 

J5 

c4 

■       •       •.-i       *       'rH 

•pooj 
JO  jimourv 

to 

SSg^|2?53|ggS;2;g§?^g:5!JSgS 

i 

CO 

-xa    Jaii;a 

r 

S2g§ 

S 

S 

•qo 

do 

?? 

CO 

•ueSoj^i^ 

go  •  •  -^  •  •  •  • 
to 

8 

3^ 

g5^§S?5 

8g 

2S^ 

•pooj 
JO  iunouiv 

giOrHOOCOOOCOiOJOQO 
to 

i 

S®^l§ 

S||22 

g| 

E;;^g 

C*5 

-xa    jw^ja 

go 

M< 

8 

*05 

•«5 

00 1-; 

^i§S 

•uaSoj^rjsi 

to 

gg 

S^2§ 

§s 

^^. 

S^S 

COlO 

"5 

°^^ 

•pooj 
JO  ^unourv 

to 

ooooo 

S;:^^!^ 

2| 

2^ 

g 

?3g§ 

fa 

-xe    J8ii;a 

to 

Tii.-;-* 

^ 

1 

g3^ 

Sg2§§ 

Sis 

o6d 

d 

coco      'rH 

•U8§0J1I>I 

to 

q8S2^ 

8 

CO     * 

J3qi^S?g§^^222 

^8Sg2SSS 

•pooj 
JO  ^unoTirv 

|S2S 
to 

S^^2§ 

1 

|g§S^|gg§g^g|S3 

<N                i-HtH 

-SB 

-X8     J8I[ia 

gd 
to 

^ 

8S 

Ocd 

(NCO     'rH- 

•uegojJLM 

^^8 

d 

£5S 

S^^22^^S2S^8SS::|fe^ 

•pooj 
JO  iunouiv 

to 

^%% 

|3gg|^8§S|§2*^J$??12^^^S 

•?OBJ^xa  J^lt:^a 

|S3 

85 

•joiocq 

r~o 

i>:d 

ood 

•nagoj^ix 

S?!;1^S^SS 

tt^ 

^^S?3§^^!5§SS8;:|?^^_^8?5 

•3 

H 

n 

1 

i 

P 

i 

1 

i 
1 

WO 

o 
•ft 

c 

P 

£ 
o 
Eh 

1 
1 

1 
1 

o 

1 

1 

ii 

£ 

6 

1 
1 

1 

O 

t3 

0 
3 

i 

1 

3 

J 

i 

1 

^^ 

1 
p 

£ 

'-2 

LONG  S  EXPEKIMENTS. 


277 


CC  C0  05 


CO      •  lO  OOIO 


!S8! 


■*      lo  CO  CO  CO  CO  5^  o 


«o<o COiO O O     •  N 

t^  U3  CO  e<>  ■*  CO 


t-l         d      •  rH  C<  •* 


c<»      CO  CO 05  o CO  00 r- CO    -S 


S§ 


— *      Ot-h    •  es  t^  ■ 
o     liiui    -ci    '< 


•  OSiO   05  CO  "2  t^  O  t- 05  00  ■<tHO  O  t^  CO  go  M  00 

)05»o  CO  CO  o r-(  es es  t^  t^ o  05 i-i  i-t  t^ o i-i  o 


O^   r^  0>  ^  00  (N  00  CO  00  05  1-H 

CO-*    lO  .-H  ■*  CO  IM  lO  O  lO  rH  Tt« 


r»<cOCO(MOOe^ScO 


<Nica>oooo>ooocococ<iO'-Hioaooo 

(N05Tl(,-lrti-i00C0(N(M-<ti^C-;cDOO 


CD  00C4  (N  ( 


I  kO  o  (N  coor^ 


(N       00     'IN. 


^^ 


Sg 


S^ 


T-io:>0^coio 

O  00  ""tl  CO  .-I  T-H 


CO  r- 1— I  lo  cp 


coco 


§§ 


■*t*       lOO 


CO      cooie^ 


2^5 


COr-<  lO<N 


OS  CO  00  00 


S^^SSi  :  :S    ^122 


§S 


^coqoioQ      lot^cqt^cqio 
esrtco(N^      co(Nco(Nu3d3 


Ned 


cot^co^ 
ei-^eo-* 


OCO 
.-ieo 


§85 


»oco    -M      00 


^  N  CO  ■*  CO        O»O-*00t^ 
CO  CO  i-H  CM  rjl         COlOOi-Ht-l 


M  »0>a0i-l  coo  00 

COCOCfc5i-Cr-<-*0 


S^  {S!^^:5i2^g 


«g  CO  oo eg  00 N  o5 p  i*a>co(N.-i  •  co  co co .-i  th  o ci «o 


C0-*05i00        »0  (N  CO  O  M*  ■*  Tt( 
r^t^co<M(N      coco05iM«r>asS 


;s§ 


eoSow 
C^-*eo-* 


c4(Nco 


O  >-i  •*  00  u?  CO  O  C 
CO  CO  O  O  r-.  lO  t:^  c 


fc  2°  £3  i£5  S  :S  :S  ri      cocot-coco^oo^ 
c^t^ocsoccMcscr-      05t^co»0i-icot^co 


oc"tj; 


ocoo 
oocd  e<i 


)»OC^ 


lO  1-H        (NO 

OCO  CDrH 


JS        M  Oi  t^  CD  00  lO  ■*!  CO 


Oi  t^  CD  00  lO  ■ 
i-H  rH  CO  CD  (M  C 


03  O  IN  C5  eooo 

T-H  CO  C5  OS  rH  O  O 


i^CS 


T^SIiHO     es  CD  lo  CO  ^  CO  cOt 

It^OOINOO        CO  eS  »0  O  0000  oos 


M  »0        Tj<  CO      •  O  CO  CO 

CO  aJ      -^ai    I  oi  .-H  00 


OOCOUS 


SS'^^S^S        C2  (N  ^ -*  IM  rH  O  00  kO  00  CO  00 -"t  lO  CO  (N 

■^■*1— lOl'*  COt^rHi-li— 10C05i-HrHI>-C^O>0000 


iCOCOO-<t<OOC'i— (00 


.-I  r-(r-(         C< 


03        »J 


a  •  ® 

C  w  flj  03 


^'  :.2  :t 


o 


■'«'?  -Ji  -a^a 

■^g  :««i  :§2 

C3-E  .^p,  .S  « 

£■?  rt"cs 


PU  P^  6-1 M  K  O  w  • 


278 


COPPER   AND   THE   HEALTH    OF   MAK. 


•JOB  J  J 

-X8    J8q:ta 


•naSoj^ijsL 


•pocj 
JO  lunoiov 


^^Bl 


go 


i:5 


©■<*'       ■lOI>.-<j<rH         1-1  C  00 

cic6    •  coait^--^     ^rHOO 


(M  IC  O  lO  O  "O  1-^        IM  CO  CO  CO 
COOOC5<N<MC<3IM        OCX)-Oi-l 


T-l«00-5l<Tj((M,-H(MC 
OOOi-li-HCNCOi-K 


(C-ir^t^t^-jsc^oo 


;z;o 


BH. 


-xa    laqia 


«ooOi-i<N 

goes^ 
goo    '^ 


•uaSoj'^ijsi 


T-H  0>  ■*  "5    t~- I^  ^  ip -*  (N  00  00  CO  lO  t-H  (N  IM  (N 
0-*OOJ    CO  (N  lO  T^H  (M  O  lO  O  1-1  i-H(N  CO  i-H  ,-( 


•pooj 
JO  ^imonrv 


<N  t^  CO  (M  (M  CO  CO 


•c0c0c0'«l<t^iM<N(N:0i-0'*iO< 

Jt^COr-ICO-^COfCOi-cOO'-IOi: 


0  02 


-xa    Jaq;a 


•na3oi;Tfv[ 


go 
C5 


•pooj 
JO  ^unourv 


go; 


"5  tr^N  >0       00  Ot^ 

CO  Oi  l^  ^         O  1—1  00 


^ 

e<ioa>co«o(N-*ooc<iTj<^'* 

•*COOOt-1(MOiOOi-It-I(Ni-i 


iiOC<l(MiOlOOr^O>CD»000 

ioooi-<-*-*ro'*o>oooo5 


13 

.9 

o 

! 

o 


-^3 

02 


-xa    jama 


•aaSoj^iM 


•pooj 
JO  ^unouiv 


as 

oco 


co»o 

(N  00 


lO  lO  CO  O        O  05  C5 

CO  o  CO  lo     i-H    'id 


!OiO       f-l  t>(M  CO 


SS§1 


^^ 


-xa    jaq^a 


^^  •<*<  -^  00 

gocsS 
gt>^  ' ci 
i23 


•uaSojjiN 


eo 


•pooj 
JO  junoTnv 


gxc.o 

6 


1  >0  00        CO  T 


»C  (M  a>  r-l  1-1  O 


I^  ■*  CO  «0  O  00  0>        <N  COiO  (N  CO(.- 
O3>C00IMC^<MCO        (M00-X>i-lO-^      •■<*iCO-H 


Oi-I  1-1  N  1-1 


•:}OBJ^ 
-xa    jaqja 


e  CO 


•uaSoj^i^ 


C3 


•pooj 
JO  lunouiy 


SKS^   sss 


ii-lT*i        00»OOOi-i(NO 
'i-lt~        CO  (N  00  i-(  (N  O  lO 


05C0  OOiO  Oc 
•*  00cO(M  IM  C 


I  e<i  CO  05  CO  C0 1-1 

>  t^lO        1-1  •"i'CO 


•:jo'BJ?xa  laqja 


(NCD'HOJ 


05(N  O 

0.-H-^ 


i-<(N!N        1-1        1-1 


•na2oj:)TK 


)  c^  00 1*  1-1  00  (M  r 


^t5 


S  : 
S  : 

o    . 


P^42  W  <D  X^ 

>  oi  c  «-£s 


^y 

rC     a 

.'^ 

c/5      .  O 

•^ 

=«  :=S-- 

:o 

^  'S-s^ 

Cfl 

•X2 

:2 

.^|it 

3r 

§   i^    0^ 

^  o  c 

5S  = 

liil 

1 

5 

'05 

a 

(1)  - 

> 

1 

1 

03 

PQWmSo)^     f^     P^P^fl^0^omPI^oMWU^S 


LONG  S  EXPERIMENTS. 


279 


So    jot^aiS 


l-H  O      .  ^  .-H  Tji  c«i  t-^      J  •^ 


OJO     •1-1  ■«*<  oi 
CO  •^  ?4 


s:^ 


lO  t~-  rf  W  to  •^ 
-*,-lCMr-400 


l«30;OrHOC>5COOOOC2(N0005lO(MOO 
ir»<00'^l'0<N00i-HOWOi-IOO00i-tO 


•"t"  lO  CO  "5  O  P»  00  00  Oi  05  <-<  >C  rH  i-(  O  'MOr-IOOO 
•^  OS  00  C<l  <N  •*  CO  t^  «D  O  CO  1-^  CO  O  CO  -1^0500000 
I— 1  C^  Ol  C^ 


C<l«OCOOO(MC00005COC<105CO';f05(NiCt^OO 

T-it^t^e^(Ncocco5t~iOi-HC5coo5«o-*-*ii-ioo 

tH  .-Hr-1  i-H  CJC^-* 


»OC^     'Olr^emo 


OI     •     '(N       C^i 


■^05    Toccoioio    'T-i    •    .03    -o    -o 


■<tl  I-H  CO  i-H  O 


S2 


r^T»<t-i.-H-^(M05i-(;C(N:Sr^c05~'"<^i2 
■•9<o;sco-^-*Ot-Hi5(MC<N-*oesrHO 


(N:Sr^cot"'<N'^'* 


;n(MOor^— i<Ngioco-^( 

••^rHOOCO'OOOi-lOCOO'-l' 


iOCOt~->OCC^>CC(N-^*iCOOi-iC<10C<NO;S(NCOO 

-^c^iioc<ic^coi— it^i-HOi'-Hi-icO'— I'S'iMt-coaiooo 


t^t>.COiOOOOO-^t^CO'-l--0  0»Oi 

coc<i>o<N(N(Mi-ia)'0.-i,-i.-(e^o5< 


•  t^  CO  t^  t~- 


COCCOOJ-; 
i-H  t^  t^  03  00 


So 


CO«5 


lO  00  00  O  C  :C  O  O  -O  10  (N  to 
(MCS03  0r-liO!NO(N?S--'C» 


i--Or-i-*0(MCO(NOOOCO>0 


O  •*  000  CO  CO  00 


(N  00  O  CO  to  00  I-H  > 

1-1  O  O  O  r-H  O  r-(I 


88 


Ot^OiOOOOa>COOO<Nt-l(MCO'*tO<-l-*'^ 
«Ot^<N(Ni-<i-l0500U:)i-l.-ICOr-IOO'*»0« 


-.S  ■<*<  05  •* 

ot^ooo 
■<rr<oco 


ss 


»O'*COkOC^C^00i-i^-.C(M 


s^ass 


i-i  •'fi  CO  CO  >o  o  ^  1 

CO  CO  03  f-l  O  CO  O  I 


iOcOi-'5  0000XC1<^rHcOCa 
i-«»'^<N(M-*C0-.0t^'0iM'HC0O 


t-i    •  t^  o  o  o 


■  r^co 

i  CO  CO 


■^r^COlMt- 


UO      •  •*  t^  C^ 

O      •COOO—I 


05t^C0'*C0Ot--00'^ 
lO-^COCOCOCOt^Oi-l 


1-1  r^  "^  CO  t^  •^ 
(N  o  e^  ■<*<  T-KN 


s§ 


i-ICOcO'^'r-iOIMCK 


1*1  ko  a>  000 


COCJCOiCO^COC^J-O'-i'^CO     "^OO^Oi-K 

I-l  00  O  M  CO  •^  CO  OJ  t*  O  O  rH       lOlOr^t^OC 
C<        rHr-d-l  rl 


88 


0'C(Micocooot>.e^'*i-i-*    icocoioojco 

^  CT>  e^  (N  (N  (M  (M  05  1-1  CO  rH  ^     •  C^  00  ■*■'«<  IM 


(O  o 
<NO 


8SSS 


:SS 


CO  o  c^  1-1  «o 

tH  lOrH  05  CO 
^  ^  ^  CO  CO 


00  CO  CO 


O5COO5-<fXCO'*000000 
lOtHiOidMCOt-OO'O 


>  00  t-  -^  C<1  IM  CO  -^ 


CD  CO  10  CO  <N  CO  < 


eOCOCO>000500t^OC5000C<l 
iO  ■-<■<»<  CO -"J"*  CO  t^  CO  f  O        CO 


•«1<  00  lO  CO  (M  O  c  o 
coiNr^t^t^ooo 

1-1  i-i(N<NM 


t~coo»oot»ooot^coosi-icooo 

C0OlCC100C^C00500»O       o^cooo 

tH  1-1  rH  1-1  e^ 


;^2288 

1-1  (N-* 


C)  1-1   TJ.  1-1         . 

CO  06  CO  o    ' 


CO  00  ■*  00 


C<l  ■*       -OCOCOdOS       -M       •       -rHTti 

000    ■corH<Ne^ico     -co    •     •  00  o 
■  CO    icoo6iodt>^    't-^ 


■^  oco 


t^OSOcOcOOSi-iOOcO-HOIMiNtNOlCOCOCOfN 
T«<cOCOOCOCOiCOOOO(NrH(McOi-ii-iOOO 

'  CO  •^      '      '  r-i      '  1-!  rH 


"^      -o  o  «-' 


.  e3  ; 

^  ©  . 

la 

:  is  :  : 

m 

■^    .  Ota    .  i- 

o    -^  C3    ■a 
C3      '  o  <U     ' 

o-e'^T-  S-Ox:  —  ^  ^c3 


It) 

^Scr-c«- 


C8  J  Ph 


o  c3  "  5<  ?s 


TJ  0)  -  -        „ 


280 


COPPER  AND   THE  HEALTH   OF   MAN. 


1^4 


00  0OO5  '«• 


to     •  >0  lO  ■*oi 


^OitO 


M(MI>CO>0 


•naSoiiiN 


«OIMO 


•pooj 
JO  }nnourv 


g  05  05  O  lM(M'*e0O5        00  »0  1-1  ■*  CO  "5  «5  CO  00 


.-HOOO 

o  >ooo 
C<li-I  w* 


^o 


•pen 


00  00  05 

cot> 


eo    -iccoiMai  o 
t^-    •  a>  00  o  o  i^ 


CO  00  ■*■»*<  lO 


•aaSojiiM 


i23 


<N  CO  05  .-H  C^  00 
Or-I  lO  <M  i-l  O 


•pooj 
JO  !>nnoxnv 


— t^kOi-HiOOO 


05lCt^I>  00 


05C000»OOO(MC0 


:sss 


-X9    xaq:ja 


53  co»o 


.HOO 

0610 


10  CO  t^  CO  -^ 
00  ■*  NOO 


(NO 


e<so6 


•U8Soi:jin; 


«o  o  T-l 
gOOr-1 

05 


•pooj 
JO  ;unotav 


li  CO  en  50  ira  C3  ■ 
g  "5  050(N  (N  ■ 


•*     .-i(N  »o  o  CO  CO  CO  r~- 00 1^  e^  ■<»< 

00        OS  CO  I-l  CT>  CO  CO  ■*  N  05 -^  r-l  W 


wSo5e5(N 


-xa    Jaq:^a 


8*^=^ 
S-"^ 
Cj 


a>  -^00  03 


coo 
I-l  I-l 

NO 


•uaSoj^jM 


«o(Meo 
goo 

r 


I  CO         t-COCO 


•pooj 
JO  (junoTHV 


I  OiO  Tti  I-l        i00»0 
ICS-*IM-<»<       OaiOi-l 


-X9    J3q:ja 


«0  COO> 

gc^co 


"O  CO  CO  CO  CO 
O5  00  0O(Nt-I 


•n93oi:}TM 


ii-ioooa>     Ttt  t^i 

1  ■>*<  rHCOCO         COt^i 


I  OOOi-lcOi 


JlOOCO 
JCOiOTC 


•pooj 
JO  ^unourv 


)  t>  CO  <N  <N  ■<*<  CO  O 


Si^a^^g 


!z;aj 


•I^OBJJ 

-xa    Jaq^a 


gco- 


osoooo^cq 

CO  06  t-^  CO  10 


I  CO  C<«  00  00  Tt<  ( 


•uaSojji^ 


•pooj 
JO  ^unonrv 


g^-oo 


CO  CO  lO  o  coo 

-*  CO  IM  <N  "3  CO 


COOiOit^NCOMOOO 
0010       00  CO  t^  ■>*• «  c» 


kOt^COCQMcOCOO 


•^OBi:jxa  jaqia 


rHincoeo 
CO  •^  CO  CO 


06  o> 


»nt^cocs-"*< 

CCOOJrHO 

o6»ooJ 


coos  O"*! 

I-HCOl-HCOC 

CO>COT-i  • 
i-liMIN 


•uaSoj!}!^ 


•*COIM>OCO        CO' 


W    M    ^ 


rao<iia)Hc3>-i 


--2  ^ 
2  d  ° 
■piS-2 


s^; 


LONG  S  EXPEKIMENTS. 


281 


-I  ^        C3C  O 

'r-i        COM 


00  M      •      •  »cl 


§^Sg5SS 


^S?SS2o 


00  -^  ■^  »-i  N  CO 
(N  ■«••<><  (M  ^  O 


!gssg: 


oo«oeo>oo      r^ -^  CO      oo  t^  i 


I^SSg 


(NIMC^        OOOiO 


roio  o 


:S  :s 


ccxo 

■^  ?v|  -* 


O  O     •  T-^  M       lO  ( 


CO  o 


■^SdCCOMXCiClCCMOO 

1,  -^rtrtco^i-Hcoc^:;;— >o 


t^  O         «  (N  ! 


t^  ;;:  lO 


ss 


(lo    .eo'«i' 

!  ■*      "COO 


•v-^cn^- 


g    ^S?2?5S 


O  t^  -H  cc  ;C  O 
■^  O  c<?  -^  •*  M 


OCO       CS  CO  00  C5 -*  o  o 


SI; 


t^  oc  »o  o      Oi 


oc  »o  o 

-<}.(M(N 


t^      00  t>  •<«' 


ss? 


^  ^  X  ■«*•  -^  LO 

o  -*  CO  X  c  o 


(M  •^  «  lO  O 

O!  »  i-o  es  cs 


-O  •<S'  o 


CO  o 


T»<OCr-(  XlMX 


«^t^ooes)oc 

(N  IN  •<}<  i-H  ,-1  O 


CO     ■  o:  CO  --  X  C  c 


rl  CS  CS  -V 


KSS^R 


)  — '  j£  CO  O  O 
(•^  c  ^  o  o 


CO    •  ea  es  LO 


oo 
tec* 

eo-* 


iCCJ 


CO  CO  t~-  -V  CO 


r^  o      cs  CO  >o 


:  X  -H         -^  -H  o;  1 


1  CO  o  e^  '*'  -^  • 


CO     •■^O'^COXI 


t^soo5e<iN 


•  r^«o    n-H CO 00 
Ie4eo    •   *    'i-i 


S2 


,ioo 

|00-<t< 

'c4o 


l§S 


coMONO' 


>C  ■*  CO  C5  (N  X 


St^t^oe^t^ococss^oo 
00      oeot^cscoxcico 


^§;^SS 


«i-l      'COC 


gg 


'  -^  o  (N  o;  o  ■ 


t^-o     '22''-H     t^ocox-'T  t^ox"5^co?occ« 
•o-v      oo5>o      lo 05  CO i-i 05  i-H ■<«' rH ci lO  e<i .-1  o t 


ft 


•.-OS 

-   ■  o  .2  & 

iliHlfliil'^- 

P4      QQP^OOOKf=<r^flOM 


.'I 


nwoQ 


So 


.2  ^ 


c3 


"S  a 


282 


COPPEE  AFD  THE   HEALTH   OF   MAN. 


-X9    J9q;a 


ic  to  ■>*<i--  o 

00  O  i-H  •<«<  •«*' 


5£5 


e4  00 1-5  >d 


ooeo<© 


•ue§oj;Tjs[ 


^§c 


•pooj 
JO  ^unouiv 


!2  "2  t~-  lO        O  i-(  " 
g  CO  COt^        OOCD  t 


1-H         T-H  r-(  IM  •* 


N  •*  00  »C  O  t~- OJ 

i-H  t>o  c^  <?»  CO  e^ 


!z;o 


-X9    jaqja 


00  ic  CC  O        O  ■<1< 
ga>0(M        1-I05 

g  CO  1-5 1^      »o  CO 


rH  I>      •  OOOCO  N 
<0(N      •  -^  0»0  05 


(MCOKNrH        00rt(N 


'?52 


•uaSojii^ 


«  rH  05  03  CO  O  lO  T»(  CO 

goes-*  Tfr-HOi-ICO 

Srt    ■    '        ',4    ■    ■    ■ 


itOOOO 


•pooj 
JO  ^unourv 


S  CO  05  o 


)00O(NI>     -OOCO 


(NCOOO 


O  l>- O  <M  <N  CO  i-l        OOOJt 


•JOBI+ 

-X9    Jaitia 


lO  o  ■<*<  oo 

00  t^  CS  lO  -a' 


TPOO 

e4cooJ 


•uaSoj^iM 


<-K       O  lO  t-- O  ■*  Tt<  O  t-i  O  CO  t^ ' 
■*        -^  00  O  IM  CO  i-<  ■<*<  CS  O  O  I-l  t 


s^s 


•pooj 
JO  ^unoorv 


coo        0>  O  ^  t^  CO  <M  <N  <N -^  O -*  OJ 
CqO        I>  O  .-I  i-l  CO  1-1  00  •<1<  (M  (N  ■'fi  t^ 


coi>  CO  e<i(N  (N 


•p'BJ:} 
-X9    Jaq;a 


OOO 
■"fCO 


1-1  cq 


•uaSoJji^ 


e<)  1-1  CO  t^  c<i  ■>*<  CO 

■*  t^  O  1-1  CO  rH  CO 


•pooj 
JO  ^junoTny 


1  oo 


?5*s5SS 


•p^jj 
-xe  J9ma 


CO  coco  t--. 

gC0  0  05 
53  lO  CO  CO 


coo 
l5co 


CT>  i-(CO  CO 


eqco    ■  OOO t^c 

lOOO     •  ■n<  O  (M  I 


e<i  coi-i  Tf      ooiM  c^ 


■naSoj^i^ 


G3 


IC  t^  CO  00  CD  t^  •* 
1-1  CO  CS  05  O  i-l  CO 


•^COCOOO         COMrHlO 


•pooj 
JO  ;iinoiav 


JNIMMIM 


•^obj:^ 

-X9      J9ma 


«C  1-1  1*1  UJ  CO  c 

g  O  t^i-l  (N  C 

gcOCC-'j'  -"T  { 
<2! 


^O  cs 


--    .00     e<icOi-i 

O  CSOO        IQ  Ot»i 


'?5S' 


•U9§0J:}I^ 


CO  N  O  lO  -*  lO  (M 
CO  05  O  1-1  CO  rH  CO 


OTf"  00  >C  (M  00 

O  O  1-1  CO  1-1  O 


•pooj 
JO  ^unoiuv 


i-i  lo  t^  CO  CO  CO  o  "eoiot^-cooo 

t^  CO  CJl  rH  CO  .-1  00   -OrH-^OOOO 


lO  CO  CO  (M  (N  CO  (M 


•}0BJ!JX9  J9Tlia 


ss 


1L         t^    1— 1    lO 

a. 


IC0O(N 


tHO>  N  t^        OCrHC^ 


•O920i')t^ 


Oi-icooo-<t<i>r-i-ii-4>o050co(N 

lO'<}<OrH03i-ll:^»000e<IC0rHOO 


03      1^2   ^3   03 


-     1 


•a  i^ 


II 


ea« 


LONG  S  EXPERIMENTS. 


283 


•>*<o    -ooie^ws 


<-K  (N  !  T»<  ■*■  •<»<■  t^  -^  ;  '^ 


)  eo  to  lo  t- 05  CO  ^ 

>  Tj<  e«5  "O  CO  <N  O  <N 


SSSSS5 


-<  --C  Ci  o  o  o 
C:  -^  -^  C  O  O 


oocoioocoeoro-'ft^oo 

tS0C«IM<N<N?5Ot:^«0i-l 


t^  CC  IM  a:  IN  >0  t~-     -O 


COt^CCKNtMMrOOOiO 


^2: 


?5  o 


CCc5      -00 


CO  ^  •^ 


COOOS50'<1<IM^01 
■^(NOt-iiNCOCOO 


eooiio  05  coo 

i-i  CO  IM  ■»*<  T-H  1-1 


■^  CO  00  oc  ac  c 


JO  Tt<  ■^  US  O  (>•      <  05  1— I  C  O  CO  05 


iLoco^-'i'ocscso    -o-.  oqcso 


O  O  ! 


005  1^  o> 


!>.     •  OOi-i  U5 


-s 


CC  O  CO 
iMOt^ 


CO  ■<*<  CO  CO  ITS  00 
05  CO  CO  O  t^  »-H 


oc  CO  CO  -J  a:  -ri 
•<r  coo  —  c^-* 


lOOOi-i^cooiocO'^e^'^cor^oooi 


t^i-ICC(NC>^CS(MO5--t^i-(CO»OCO00iO00.-lCOCO 


1-nO  o 
CO  (N  O^ 


1-1  t^  COIN  00- 


^  so 


881 


ss 


000 


oox»oo 


(  e^  00    •    •  -^ 


INt-1 


CO  00  CO  10  O —I  o> 
■«1<  •*  (N  IN  OC  IN -H 


■"I'lN 

iNr-^ 


O  O  OOt^  t^ 

OiOt^cOO 

t>^  -^  ■*  U5  CO 


COCOCOCMt^iOClt^OCO 
CO'T-fCOCO-^OC  —  t-hO 


1-1  00  10  000  CO 
COO^COOO 


^2 


co;o-<«<(NcoooiNcoi-i 

COrti^i-lCOCO'^iT-HT-i 


«-t     .-^  CO  ■"*■  10  c 
■«     •-!-iO-*<- 


I  Oi  >o  o  »o  00  CO  o  00  Tf  t^  ■«i<    i^co^oscoeo 


Jt^COIN(MCOo5So5050o2 


ig§ 


iCOCOO-'J-'HOi-iOlN 


OC5i-(l 

IN,-lTt<( 


g?2S 


COrocOcCt:^CO-<*i>0-^(NCO<NCO-<*ii-icO»flO 
CCiift^-^INCOOli-iiNCCOcOOi-icOOOC^ 


\Bn%\ 


'  J5«OCOO      iiO 


^-l'»<O^^OCOCOOOO 

.CCOW'^f^'f'S'OOO 


u5«-'3eo»co0i-f^i0r-4cocoo5'*e»05e<ic<i'^oco 

<ooO'^csiNcocor^oocOi-icoeocoocooo-*0'*o 


C^  .-1       •* 


oocoioowoococo'^ooo 
ojocooe^i-HTtic<ia5cooo'^i-( 


82 


,-1       .       .       .<£> 

t>^    I    I    I06 


§2 


>-i  QIC  00  CO 
■<1<OCOCOU5 

COOcjgjcO 


lOi-iNCOCOi-iOOCO 


•0C00Ct-C0C0'O^^O05i-l^.-l<N( 

*  »o  -"T     ■    ■  I-i  , 


CO-*  1-1 


dig 


lis- 


'^-- 
I2 


ai 


o  o< 


ia? 


«  c  >  c  S^^ 

c3  -p  c3  C  •i'i  +e  Sd 


wpQwSo; 


e  —2. 

•■•r  S.'K.®  o  o  £  «  3 


((IhC^PLiPh 


284 


COPPER  AND  THE   HEALTH   OF   MAN. 


I? 


Si  J 


-X9    J9ma 


•naSoJiTN: 


•pooj 
JO  jimouiv 


Gj 


rHi-lOrHCO 


COOrH  OO 


00  COMlfS 
05  COCOi-H 


S  : 

OJ  t>- OS  iC  O  O  CO 
t^  I>  ■*  !N  ■*  t>  CO 


lOCO- 
Ot-K 


8^§ 


-X9    jaq^a 


go    -co 

C3    ; 


•uaSoj:jTjs[ 


tSo 


•pooj 
JO  ^unoiuv 


coco    -co 


8S 


i<N0O 


t^  CO  t^  0(N  >0 


CO  t^05  o>     >cct>- 

T-l  1-1  I-H  CO 


■--ICOrHlM       .i-l(M 


^O 


so  lO      .OOlfJ      .00 


-X9    J9qia 


•u92oj:>in: 


00  -^  ui  CO  r»  05  CO  < 

g  CO  <M  1-H  N  rH  rH  I 

go   •   •-    •    • 

C3 


■  ei  d  i-i 


15SS5 


5§^S3§2SS§SS§SS§ 


•pooj 
JO  ^unoray 


ScOt^lflCOCOIMCO 
gCOCOOCDIMOSO 


IM'*-*Ot^0005t^^Or-(C000O 
rH03lO'OlOIM(M(MCO-<tl-*Tl(Ot^ 
i-H  C^  f-H  I-H  M 


i;:^ 


-X9    aaq^a 


gc» 


•ngSoj:^]^ 


•pooj 
JO  :junoniv 


g  CO  CO 


0501> 


^8i 


O  CO<M  O)  (N  CO 


ss^^as 


ssss: 


•^OBiJ 
-X9     iStVXS. 


•naSojjT^ 


•pooj 
JO  :^unouIV 


.-I  fH  00  00  CO  lO 
<N  rH  <N  >-H  .-H  O 

d   '^^    ■    *    * 


00  W<*<  OCOOO 


I05C0  (M 


050-*  00 


rtC0«0>CC00p05C000O 


■*  CO  <N  lO  O  ■*  I-l  "*  CO  (N  00 -"tl  t^  •  IQ  0?  ■*  (N  1-H  lO  05 
iH  05  lO  <N  (N  t^  CO  O  CO  >C  ■*  lO  C<1  •  O  C0»0  «0-*  OC  CD 
C<l       I-l  I-H       i-l  I-H       CS      ■  i-H    tH       r-l 


IC.-H-HIN-* 
■  iH  Cq  oi  i-J 


CO  ■*  W  CO  lO  T-l  00 

oocqoocoo 


•:)0'bj:^ 
-X9    Jaii^a 


go> 


05.H      .CD 

cokd    .-^ 


•n92oa;]^ 


eo  COOrH 
gCO(Nf-4 

go  •  • 

!23 


SSS^ 


ssg 


•pooj 
JO  ^unoinv 


INN      -COC 


•io'Baix9  J9ma 


OOCOCTXN 
rH  CO  00  CD 

COOOr-ilC 


fOIMi-H  OO 
■  (N  »0  lO  N 


•n93oj:HM 


-*C0rHC0-*C0"5OO0003OT 


I  CD  rH  05  I-H  (N  CO  N 


^      t;(Hi-iiM"so03o 


Sfl  CO- 


TJ-O^-gO 


1^ 


c3S5?i(§iJ-t^ca'-'p]22g'3®^da^a^ 
•HDar^fcioajo      (I<a<u52c3o3.u,oiH^S 


LONG  S  EXPERIMENTS. 


285 


i 

-^2 

S 

?2 

25 

88 

«« 
N 

?38 

S  : 

00  : 

:8 

-.". 

c5 

g§ 

S^^3     ^     55SiS 

S 

gg^iSSSSiS 

o 

82 

S^SSS2g2^_8  : 

SJ^ 

if 

fez^||^?5    g    S?:^ 

S 

?SgS^^?^|8 

; 

esooF^!MiNcocococS;^co    J 

^5 

?? 

g 

o 

8S 

S2 

r 
t^ 

00 

is 

o 

N   ■ 

S^SS    2    ^S2?l 

88 

o 

S2 

d 

?5§ 

CO 

S^  : 

^§^g2^ 

885 

i 

S5-3|§^;2    is    Si^2 

00  ao 

§ 

X  o 

2'2^2§ 

|§82- 

28 

§ 
S 

d       cid     ; 

ci® 

05 

55 

S3S5 
^d 

S2 
ccg: 

id-^    .d   ". 

f:S5  is 

c4   *   J   ■ 

§8 

5^ 

i?    ^Jod^?3Sgg^8g§g 

d 

§2 

s^ 

c^s^c^SSS^g^ 

2§g|| 

g    F:2S|?^|8F^gS|^^ 

; 

1     iS^^SS 

S5||S|2?:?8g8 

?23 

^ 

S 

id 

S?2 

^ 

§8 

CO 

IC 

=1 

2S^ 

S§  is 
(N  •  :  • 

o 

g§ 

*^ 

g 

^s 

sss 

?|8 

8g2 

8  1       ^2 

00              es 

5^ 

^ 

"^^  j§5 

2 

' 

S^^^i^ 

?? 

:r:  CO 

^i^ 

S« 

g^S 

1     i^^3§ 

8 

;2;;sg  is 

d  — ■  iC  M      d      ec  c^ 

^ 

ts 

f         -^g  •:d^:cr;d« 

8 

00 

^  is 

CO 

g^^?;;     55     gS§ 

S8§^_82g8 

8 

5S8  :£;^SS?i^ 

^^-. 

'^^^ 

|i^||2^     2     £3|^ 

-H  OCt^t^  COTt«-*CO 

II       gS8||S^^|2^;^ 

g8S 

2 

05 

gs 

CO 

■^c-i      d      CO  d    • 

c4 

\^^ 

S 
^ 

S2?3t^8 

52 

o6 

« 

00 

^£2 

^. 

^^    ?,    ^^E^'S 

^^M^ 

Zg 

^ 

g 

s 

35_2^^ 

8288 

° : 

i 

IS^S 

§??    1    g^?£g^ 

s^S« 

j^;; 

1 

§8S||?5^g 

2S^^ 

§  : 

§2^2    8    2;; 

-co  ac'  d  !N      CO      Lo"  r^ 

^g 

:?5 

i2S885 
:^^;:i2'^ 

i  is^  is 
:  i°°  ■  i  ■ 

^as 

1        R2 

!! 

52i^    2^    5^§SSp:8^2^_g2§8S 

8^3 

".  '  •  ^  ^  •  •  ^  ■  •  ^  •  •  • 

1 

1 

■3 

o 
o 

"5| 

1: 

1 

? 

:  1 

"i 

.1 

c 

tZ 

'  ? 

:  ;l 

'  ^ 

5     i  * 

,'  c 

^ 

:1 

! 

-  c^ 

k 
I— 

-   CO 

;^a 


wcxS'^: 


,>-:;i,;;x;^25 


KK'xSCS=:;i,^xC-;;(=.PQ« 


286 


COPPER  AND  THE   HEALTH   OF   MAN. 


to 

is 

-X9    jaqia 

i 

^ 

4.26 
15.87 
1.92 
6.55 

05 

s 

a 

fe  : 

•neSoj^T^ 

gC5 

ss§ 

^^^^^  ^^^ 

S^^S^  : 

ss 

g2 

•pooj 
JO  ;unoiuv 

";  Tt*  00  M  o  o 
gooooooo 

SSS^^S^^S    |?23 

'^^^^^l 

?i3s 

"1 

do 

-X9    jaq^a 

IS 

r 

§3 

1 

to 

"oo 

d    ■    • 

•uaSoj^TN 

p 

og  : 

S^^S^    «^^^^^^^8 

c^_g2 

•poo; 
JO  ^unoray 

II  : 

i       ^^Siigl^^^  38S?5§;2;*§§S5 

^^1 

•JOBJl 

-X8    J8q:ia 

3        gs§ 
1         '-^^ 

(MOO 

ss 

lO 

COTlJ 

oocooo     -"nes    " 
'i-I    ■     t-l   *    I 

•nagoi^iM 

C3 

^^ 

^    ;:5§8S^SS2^S^23    ^S  : 

•pooj 
JO  ^unouiv 

:         gSsfei^^g 

2  ^s:s^3:5?^g??ggg  |g  : 

-X8    Jaqia: 

|8S 

2            -^ 

00^ 

ooo 

id 

(N06 

§S2 

IN     • 

CO     • 

•n92oj;T^[ 

|S^2S  i 

r  ■  ■  ■  i 

05                      '(N     ' 

g^ 

gs 

^^^^ 

^_23 

32 

•pooj 
JO  ^unorav 

C5            ; 

■                                    I-H                   CO  T-l 

ss 

Sci^^ 

SS§ 

;Si 

■fa 

•;oEj; 
-xa    jama 

C3 

S53 

s 

06 

S8^    §3  : 

•ueSoj^i^ 

^          SoS2 

g^^^^    SSS^^IS 

^^^g^22    ?^S§  : 

•pooj 
JO  ^unoray 

I-H          I-l  CO  r-l                 t-(                                I-H 

g|g5|SS   SS  : 

h 

¥ 

■qoBJ:j 
-X8    jaq^a 

85; 

S?5 
N06 

g2    SS  : 

d    '    • 

•negoj^TK 

go   •    •   •    • 

C5 

^^^^^^  ^^^^^^^^^^^ 

lOlO        (NOOO 

•pooj 
JO  :junorav 

^ 

:         ^SSSgS^S^    ??|Sg2??S?^i? 

>S    gF^I 

•^jOBXjxe  jaqia 

:        s^?: 
:         --38 

•■<1<OOCO<N 

*o6 

0606 

00  00  0        rH  00 

•n9Soi;iN 

r  •  ■  ■  ■ 

SSS 

:^_g§E:^_^    ?3^§§g^^^?5?^S2    ?5Sg 

1 

II 

I 

c 

^1 

'■2 

i 

C5 

^1 

;  c 

1^ 

>  C 

21 

1' 

^5 

a. 

3 

'.t 

2 

1 

1 

c 

I 
c 

1 

IS 

2  3    . 

1 

LONG  S  EXPEKIMENTS. 


287 


IS  :    5^ 


cQio    I  «d  eo  o    '  < 


^^ 


^  ■*  (N  00  O        C«  lO  00  CO  CD  C5  CO  CO 


OOO  000  05  0S  Tl* 
to  CO  CO  CO  C<)  i-l  00 


'  CO  CO  *0  O  ■^  O  O    T— t  "^  1-H  CO  0>  "^  "^  00 
I  OO  CO  C^  •*  eq  Tf  00    1-H  t>.  05  r-(  Cq  O  t- 05 


a5t^coiooco(N»cooco 

cot^coe^cscofoouiTp 


CO  CO  lO        00 


^^ 


COCOi-HCOCO         OOt>-(Mi-ILOi-IOCO 


CO  i-<  O  iC  O  l^  lO  O        CO -^  05  O  O  C^  lO -^ 

c<  t^  •*  (MO  e^  ■*  o      CO  r^  CO  .-I  00 -^  t^ -^ 

C^  r-,^  ,-1  (Mi-Hi-H  .-1.-H 


l^OC^C^KMi-lT-HOr-HOO^COi-IC^O) 


§2 


o  00^  >o  o 

,-H         ,-1  COfH 


00  ooo  < 

"^COOi 

eq.-H(N( 


>  couo  o 

IIM01(N 


2g 


^^ 


i-Ho6-^(N 


CO  CD  05  lO  ( 
CO  CD  <N  O  < 

lO  CO  l^      '< 
IM  (M 


OS'OOO'-Ht-.       UJCOUOCO 

locoosco-'i'      -"iic^e^rH 


<N  00  O  t^  OOOO-^iOUO^UOO 
»OC0O500<Mt^00^      '     --^' 


^S;:!i§l 


1 -^  O  m  O  CO  >0  CSl        03  O  UO  CO      •  lO  <N  lO 

io>oo<MOcq-*'*<     i-it^!Ni-i    •n't^o 

I  C^  r-H 


■«i<e3coiooiocDo>cococ<)oo^ioc 

1-lT-l  lOr-H  (M  r-H-H 


(NCO 

eooi 


Tt<  CO  ■*  lO  CO 

o  03  o  ooo 


1-I1O0000-*     coo  cooot:-cooo 

OC003CDC<I       O  N  — I  .-I  CO  O  CO  .-I 


oooca(N-^iot^-^Tt<o3io< 

COCO'-icO{Ni-HiO.-liMO-<l'l 


-"S 


Tj^l* 


ss 


03>OM<t^C0        OOCOOW  ._      . 

•<*"CO<M>OCO        CO  »0  (M  05  (33  O  O  i-(  i-H  . 

*    '  ■^  CO    '        ■  ^    ■    ■ 


^?:?ss?5?sgg2SSS 


iilii||llsiliilleiiil 


5  o 

ill 


^     s 
^ 


•^   _  Cj   5  <»  « 


288 


COPPER  AND   THE   HEALTH   OF   MAN. 


!^^ 


-X9    wqia 


OOt-H  «D        U5^5O0 


•naSoj^TjSl 


1^ 


■^00»C       W  COIN 


•pooj 
JO  ^unoray 


lO  '-^  O  O 
O  O  O  O 

rH  CQ  IM  lO 


i-(  lO -H     .ocooo       oocot^ 


S5  :g?S?5 


>(N  »0 
(M  r-( 


OO 
O  O 
(N»0 


11 


-X9    jam  a 


co"5  0510      t~-*  eg 

■*'  (N  T-J  CO        00  CO  <N 


•naSoj^iN 


05C30T-I        C005CD(NC0C 
lO-^COOO        ■*  CM  t^  ^  O  ' 


g- 

Cj 


•pooj 
JO  ^jrmouiv 


go 


Tf  t^  g  lO  O  r-l  K5  O  CSl  CM  O) 


ss 


u 


•joBj; 

-X9     J9Xpa 


•naSoj^jT^ 


COIM 

d 


;^8 


•pooj 
JO  innoray 


Oi-llO-^      •  ■<*<  CO(N 


•:}OBJ; 
-X9    J9q;a 


gCftC 

5^ 


r-lOO 

■*eM 


t^»co6 


•naSoj^xM 


g^co 


t^  t^  05  C<)  CO  O  " 

CO  CM  ■*  1-H  O --H  - 


•pooj 
JO  innomy 


2  00  o 

i;5 


'^SS 


t- lO  lO  CM  t^  Tjl  lO 


)  lO  CM  t^' 


1^ 


CQ 


-X9    Jaq^a 


(NOO 


t^OO  ■*  CO 
■*  CM  •*  -^ 


Ta5coi> 


•na2oJiT]s[ 


I  lo     cocM  S5  ocoio  oeoin  t^  M 

1  CM        t^  M  CM  .-(  O  T-l  >0  i-l  CM  O  O 


•pooj 
JO  ^nnoray 


1  CD  -^  05  CO 

■     Oi    O    Oi    Oi 

.rHCM  .-H 


o  ■*  r-i  lo  o  lo  CO  CO  05 -H  o  eo  t^  CO  CO  lo  OO  05 

CO  O  05  •*  CM  CO  CM   tH  05  03  i-H  ■*  ^  00  00  O  0>  CM 
CM  i-H    i-l  1-1        C<1  CM  T-H    CM 


•joBj; 
-X9    Jaqia 


cocoio  b-      ^^^^lO 

tH  C<1  O-^         CO  i-H  t^ 

Tj!  lo  -^^  •*      CO  CO  eq 


•uaSoiji^ 


^  CM  O  Oi-I  ( 


•pooj 
JO  ^nnoxuy 


SS 


.-I  CO  ■*  lO  O  CM  CM        O^CO--<t^OO      .^^CROJOO 
t^  t>  CO  CM  OO  CO  CM        OOJlOr-lcot^      ■  00  05  O  CM  O  O 


•;o'Bajx9  J9ma 


Hj  r-l  1-1 


e<it^ 


)  OCO  CO        CO  t^  I-l 
j  CR  CM  d       cocooo 


•naSoj^i^ 


t^lOl^CM        IC  CM  C<1  ■>*<  CO  CD  CM  CO  CM  t^  CM  IC  t^ 

-*CO-*-*        COCO-*00000.-l.-lO'-<00 


03  i!i  S  ®  o  <» 


■S-S- 


P<cS     ,  M  c3 
■"3  O  cu  i^cB     .  C  «>     ■ 


is||i|||l*|§ilil|||fl 


LONG  S   EXPERIMENTS. 


289 


5S  :  :SS 


"  IM 


•^  00  I 


y:  n  nc-i      to  lO  i 


o  -^  o 

CS  ^'  O 


'W-J"-!      eocoroo— i^ioococ  ci-^coooo  OS 


^^^    ,  o  fv,  f^  t^ -M  eo  c^ 


C  X  «  C      •  CC  o 


CO  o  O  o 


ooSooc5  oo(Nes 


S  :2S85S  ; 


«5  00 

CC  00 

foeo 


m 


ui  -q"  CO  -^  CO 


Tf  ■«*'  in  ic  o 

ec  cs  oc  ^^i  X 


^      <M--iCi~r<:^r^c»ooio050ooo< 

IM  <N  OC  lO  :C  C^  ^  rt  -H  CO  t^  "  r-l  .-H  ^  C  < 


s,^ 


§§ 


S^.-S8 


5S 


^  -^  Qc  t:^  30 


—  r^  cc  •«  o  cc  o 
CO  CO  c>j  ra  — •  cc  (N 


iOC>^t^>-0'*<      -050:0 
^  CO  CM  •^  »0      ■  C  C2  o 


1  O  iM  lO  ( 
Tf  (M  (N  . 


■*  O  CO  CO  «o  O 


•^  CO    '  Offl  •^;d 


-H  03  ■^  CO 

i^o  coo 

00  O'  CO  ^' 


00  »0  CO 


ss 


c<nn     .coc<«'^icco®-*roxc<i--cact^->c-^uo; 

O^      .4-OT»(-q<«CCCOS20  —  -^MOO— i-^CMi 


•^  t^  -H 


C5  CC  CO '*•        O  —  05  CM  r^  ^1 


-H  lo  ^  ^  -.J.  30  r^ 


r 


OC  00  ITS  >r5  O  ®  35        Tj>01— <OSO' 


I  coio  CO  ■5^  o  • 


MO 


o-<  oo 

^  OSOOi 


?5S 

5CCO 


loaot^o-.  ci  —  CM  —  cMOsi^coi 

i-<f-*CM  — —  COOCM-HI^OC- 


O  --H    '  IC  wi  05  O 

U5  •^   •  CO  O  iC  t^ 

'  l~-^   •  CO  OJ  CO  CO 


O-.Ci      •  —  COCOCM    020-^' 


^:: 


'^! 


c  — o  a> 


osmciicoc  —  05cocM-^o  —  o-*iO'*    ■«ic  cc 

lOOCCOCM  —  COCOC^iCOilOT-HCO—  CO-*      -oxoo 


C  CO  O:  O  O  X  CO        lO  X  CO  X 


'  o:  uo  O  X  CJ 
10. CM  —  CMC 


='^l 


i2  S  SJ ' 
t^x  — 


xio  ro  — 

CO  CO  XtP 
cm'  t^  cm"  t)< 


r-  Tt<  CO 

t^OJ  CO 
00 -*-^ 


.  XC0  0iXC0CM-«*'iC<2OC0OC0O-*C<IC0( 
'C0C0OC<)C0-*O  —  OXO— 'CO  —  r^icci 


'  ir;  o  ■     ■  —     ■     ■  ^'  ^'  rt' 


u  C  © 

Co   C3 


|^"Ji55l 


S  5  ^ 
c  X  o    ■ 


c3  3 


ti 

b  ©  o 


:2Si 


~"2c3— '®s-=>z©^>'— '^©Jri©^  ■"     oJtjS^cS'^ 

©So     :?£C5-^S£      c  ©■='§«  £  =  £f:=£© 


52^ 


©  c3 

C3  3 

©  aD 

— 1   o  >   © 

■c!  P  c3 


3  £  O  eS  . 


©  >  c3  g^ 


62717°— 13 19 


290 


COPPER    AND    THE    HEALTH    OF    MAN. 


-set 

-X3    jaqia: 

4.14 
18.01 
3.11 
3.95 

6.80 
3.34 
7.16 

S 

5 

* 

^  00 

^.  :  : 

g 

§ 

2S  : 
NO  : 

: 

SIS  : 

060  : 

•U93oj:HN 

C5      ; 

SS5Sg^?3S_^_g?52^_S?5g§ 

^. 

c4  •  : 

:85  ^^^  ?? 

•poo; 
JO  ;nnoray 

|S  :f^  :§    Jo^l    g 

h 

-X9    jaq;a 

■^^  's  ■  :  : 

;-cj  -2 

3 

05 

•n93oJiTN 

1^2  : 

S?^S5g^^K^_gS222;::j§§ 

lo 

:gg^    gJgS    t§ 

■pooj 
JO  iunorav 

0 

|SSS^|    ^^S    1 

is 

•PT3J; 
-X9    J9q;a 

■*  csi  1-i  N  us  »d  t-: 

•n     --h 

^  i . 

CD 

^2  : 

is§    2?§  :    ^ 

•ugSoj^i^ 

•  •  -^  •  -^  -^^  •  •  • 

^.  :° 

0 

OCO     I 

jsg  ss^  s 

•pooj 
JO  ;nnomv 

0 

00  "0 

2    !§ 

: 

S^l    253§    g 

02 

-x9    aaqia 

S3 

**.*^. 

^.  : 

10 

S^  : 
; 

:    § 
:   "^ 

•uggojjTjsi 

C3 

2U 

??S?^_ 

SS2g3_ 

^S 

•CD-f        00« 

:   « 

•pooj 
JO  ijunoray 

2IS 

s^tss 

So 

i-  i= 

^^1        ^S 

i    2 

-X9    Jaqia 

•<i5  06  (m'  fO  ■*■ 

00 

s 

^§f:s  : 

CO 

"^  : 

:^-c3    ^2 

j    g 

•uaSoj^Tjsi 

|2§ 

Sg^^_Sg 

5I§ 

i 

j-Hrf<0OCO      •£) 

03 

£2 

OCO      '• 

10    '    j 

[2^   :^_S§_    ?3 

•pooj 
JO  junoray 

0 

i^ii 

H2I    ^^3    ^ 

h 

¥■ 

-X9     J9qja 

:t);o6(nwio-^o6 

^°^.  : 

8 

j^'oj    -2 

•nagoj;]^ 

S??S?S_?J§5o85§g 

°.^^.^.= 

§ 

csi  •  : 

:§^    g^_g^_   ?;? 

•pooj 
JO  jnnorav 

^giii 

22  i 

1^1  ^^S  S 

•iOBJjxa  aeqia 

•  CO  06  05  -H  T^  TjS  06 

i  -H*  00  -^  -H  CO  *  • 

•     : 

'"'Soo 

:    ^ 

•uegojJiN 

|S2 

;gS?gg^_?;^_?3Sr:?5S5^22gg 

■ 

*=^^ 

•■*CO        IC05C0        CO 

:  •  •    co(N  •     • 

1 

0 

1 

1 

a 

1 

1 
1 

3 

1 

1 

c 

"c 

il 

t 

■  t 

:  c 

t)  ;   ; 
3   I   I 

i  0  ■ 

illj 

•    3 
0 

• 

t 

PC 

.2 
1 

I'd  : 

:j3  : 

LONG  S   EXPERIMENTS. 


291 


-*§' 


ICO      ■      «-«J< 


S2 


^  O  CO        t^  ^^  CC  f"^  CO 


■«1<  lO  05  t^  1-1 
O  rH  Tfi  OCO 


•  ocSc5^?)      MoS 


35COO     -ocoo 

^^2  :g§? 


ab'^     •  M      coco 


•«  r^  a>      CO    'O  o 

C<1  OOtO        O      -00  00 

•^  o  ■<a<      id    -co  ei 


t-ccs-ico^-^co'j'ooo 


0»0  t^  lO  •*  ( 

lOC^CO-TO' 


;sr:s 


ooxTf't-iMor^oc'^oo 

.-iti^OCi-lOOCO-HiocOOO 
T-l  1— c  CS        CS  ■* 


OiCIMOCOS5(M      •COOCiOt^      .C( 
C^  C>»  CO  t^  lO  O  lO      -t^C^COCO      -Ol 


U5COCOIOO         ■^OllO 


2g 


ss 


COCM-^Ci-HOCCOCOi—CO 


S5 


U3  —  t^  e^  CM 


■"j-or-est^-^tcoocof 


IC  C  05  IC  05  •*  i-l  CO  O  05      -^ 


lO  ^  ■<*<  lO  o 
CO  O  t^  (N  (M 


ss§ 


■<J<CCO         CO 


§ss 


2§SS 


sg 


m  05  >— 1 1^  lo 
o  — coe^o 


OOOCOXCOC5COCO 
OONCOCCOOtOO 


OCiCClOOOO        •fl't^OOOOC 
«C  CO  (N  (M  es  ^        1-I05—  oo»o 


CO»OCC5iO--cCO 


t^CO  N  IM  CM 


t^  -ceo 


■^  CO 

coco 


'OCO    M -^  05  ^  ■*  ■*  CO 


CM  -^  05  ^  -ti  •*  { 


S8S; 


0.-<050  •t^«O30(N 


lOSlOO'^   03  CO -^  00  t^  •<«<  o 

Jtoesic^N      i-< o o  CT>  TT  00 "5 


»o  00  e^  lo  o 

i-iCO(N(N(N 

C4         r-(  1— I  .— I 


^g' 


00  Tt< 

coo 


SS2S?5 


OOOCOt^  CO  oo 
O  COCOOCO 


•V  O  ITS        OC»OCO-*OiO 

coi-oio      loeqiMioo^oo 


CO  -H  CO  35  O 


-H  o  -^  CO  o  o 


OJOeO>OOCO        O  CM  05  00  t^  C>5  CO      .lOCOMt^      'OO 
OOOli-Hff^NC*       «  O  X  O -f  i-H  Tji      .OOCOXCO      'CO 


C5  lO  00  IC  O         00  O  lO 

•vt-coe^iN      M  CO  o 


cot^  o5      to 


•  00  "5 


COC^        (NO 


COCOOO'^t^'tt^-HCOCMCOIN 

ioO'-<^r^'-i(Mco^cvico 


a~.  CO      00  ■<»•  CO 
■^  CO      es  CO  CO 


r-  —    ~  -"  r? 


:d| 


c-^ 


•  ® 


C5     ■  "'  r->      , 


£  ■""  6x—  -'S  "  t3 
£;  3  S-.—  j:^  o  a 

PSPQcqSoS 


292 


COPPER   AND    THE    HEALTJi    OF    MAN. 


-X8    J8t[;a 


■naSojjT^ 


•pooj 
JO  :^unouiv 


;  lo  «D  Oi  r^  lo  rH    •  lo  o 
:  i-H OS «5 lo 00 Ti<    .00 


•^OOCTl      •  O  JO  N  •*  fO  to  CO  CO 
(MIM-^JDOOt^lOO 


t^.-l  05  (M  <0 
i-H  TJHOCO  O 


-X8    J8q;a 


^d 


•uaSoj^ijsi 


Ot^COC002C005T-HIMIMCO-rt<0 

co-*a5t^Ortoooco<Nrtr-<N 


•pooj 
JO  junotny 


00-*Tf<ioOtOOOTtiC<McOOOCOCOO      -o 
OOOOOlMIM^^CO-^fN-^IMC^COt^CO      -O 


-X8    jaiiia 


O  (M  O  ^  (M 


02^ 


•uaSoj'jTjsi 


•pooj 
JO  ;unouiv 


1— lOOOOiOCMTfitOOO 


O  100  lOO 
O  OS  I^  (N  (M 
(M  rt  .-I 


y5  (N 


CO  CO  CO  O  CO  • 


IOIOOOIOCO^CT)>005 


o 


-X9    J3q;a 


tO.-l05  CO(M 

■    'eoes    ■ 


•naSoj^jiM 


•pooj 
JO  'junorav 


Or-lrHtDCOrHO-HO 
^03C0-<JfOTj(a500O 


l?5  :  :  :  '^^^ 

'    '    icoco  o4 


10  1-1  CO  ( 
(M  CO  ^  < 


CO  <M  00  tH  CO  o 

rt  OOt^  O  OC  o 

r-l        (N.-IC4 


•'JOB.Il 

-xa    jaiua. 


Tjl  CD  •<*<  C^  t^ 

00  ■— I  .— I  -^  c^ 

■  ■<a'co 


•aaSoj^T2s[ 


•pooj 
JO  (junouiy 


!  CO  -5P  CO  r^  O 


O  O  03  CO  00  T)l  CO  c 


00O( 
CO  10 ' 


I  05  ^  00(N  01 


t^  t^05  CS) 


-X9    Jeqia 


•  CO  »o 

:  TT^ 

I  coo 


•nagoijTM 


00  00  10  (M  tH  CO  <M 
g  CO(M  00  O"-! 


•pooj 
JO  aunoray 


gSSSSJ 


?3S 


t^CR(Mi0Oc0000i£^-^C^C<lr-l00(N< 

Ol-qi,— ICSCSIC^COOO'— l00iOT-(i-(t^00C 


•^O'ea^xa  Jaqia 


t>  05  N  t^  in 


t^  ic  o:  r^ 

•*  00  CD  10 

CO  06 10 -^ 


■naSojjijsi 


8(NOC01MiM^Or-<cO(M 
"UCO-^OOOCOINi-lOO 


SJ  rd 


^  0   O  _'X^ 
III   at 


as 


^1 


-        CD  cu  ^  .i!4  g  o3 

^    ^s  ^^  S-S'^tl^  §  aa  CD  o  >  M-a  aj 


LONG  S   EXPERIMEXTS. 


293 


gsg 

:  ~  d  re'  ^ 

:§ 

:§ 

8S 

2 

S 

?4    ■ 

•--:rtrv-rre^O— ce 

■^8i  Is 

1        g2 

\^%^z^^.^^ 

ESssagg 

c^''    • 

|giSz5^^s|3| 

2-1 

jl           ggg 

:|5S£i2B5 

sSSP^i 

^^■2^. 

•  re  -r  id  :s 

t^ 

S 

1  ^  !l         §^ 

^ 

§ 

2 

^^•s 

""^ 

"^ 

•    ■    ■  H    ■    ■  — ! £2               "^ 

g§^^3g§g$5SgK5?:jS8 

ce' 

lssM^^Mi-^-^^i\ 

i-a- 

S2 

re'  3  i-e  ^^ 

S 

^ 

3 

o 

1 

5o 

S2 

g^-ff.^J?2S?S?3S 

i  ~ 

§^£S5!5S£3;:5^^^^SS 

S  1       x;^2 

|i?j?|gss|sg=2^is 

1 

S?:? 

I'S-'-ssg-s-iSS-s 

sss? 

9§ 

CO 

3 

^ 

S 

1           (N  ao 

o^roce 

g  : 

00      " 

S 

§ 

\m 

ss 

cvj    ■  c^    ■    ■ -^    ■    ■    ■ 

i: 

"^"= 

^gssesssSs 

o 

c4^    ' 

S-^?5g^-7.^:|||^S 

P.^i 

\ 

~  5  r5  g  S  ^5  ^ 

5St.g||pt3| 

'c;3Es?S 

5S 

=  :  :  : 

sc5    !    !    ! 

s 

ee 

^1 

00     \ 
00     • 

CO 

^5 

~i  t--  -^  i-e  o  t-  c;  Le  ^?  .-- 

^s 

i|::    r 

^.^-^" 

^.^g2325^i2S§ 

?3 

1        ;    ,, 

ggS^Ci 

Si 

ce'S'ce-^ 

iN 

1; 

30      i 

s 

t 

g^g^^ 

^g-s 

^2^?3§2 

88 

ci 

ceoce^ 

(N-4     • 

|3§§|:i-^|||2|?5|^| 

|g^§|£Sg 

SSS?3 

SSSS| 

?3?g5 

?5g 

-=^.^ 

^ 

S; 

1           ^5 

=^;^^ 

3 

=6 

Ss  =  i 

S>1  re 

c;— 1 

SI2 

-;5§£3Si^^?5gSS 

5^2 

1"     _ 

•  s- 

t  - 

*-  d  V- 

u 

-■^ 

5 

€ 

l? 

t 

r 

_5 
-1 

£ 

£ 

i 

> 

J; 

; 

> 

> 
1 

C 

c 

c!2 

■ 

:| 

t 

1 

2 
^    1 

5o 

a 

,  S  -^  cq  2  —  X  —  ^  'J  ^  ^  C  C^ 


•c^^^r.^;;^^;^:-.;.; 


294 


COPPER  AND   THE   HEALTH   OF    MAN, 


to 

1^ 

-xa    Jaq^a 

Grams. 
4.40 
22.61 
5.03 
4.38 
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No  extended  comments  on  the  food  chart  are  necessary,  as  the  full 
data  for  each  day  are  given  and  these  speak  for  themselves.  With 
very  few  exceptions  everything  consumed  was  analyzed  each  day, 
which  necessitated  a  very  large  number  of  nitrogen  and  fat  determi- 
nations. In  the  case  of  butter,  which  was  purchased  in  jars  of  5  or 
10  pounds,  one  analysis  for  each  lot  was  sufficient.  The  figures  in 
the  charts  show  the  extent  of  this  duplication  of  results.  As  the 
largest  part  of  the  nitrogen  of  the  daily  diet  usually  comes  from 
bread,  a  determination  was  made  on  the  bread  purchased  for  each 
day.  An  average  value  for  a  10-day  period  might  be  used  here, 
however,  with  substantially  the  same  degree  of  accuracy  for  the 
period,  since  the  nitrogen  and  fat  values  are  used  only  for  period  com- 
parisons. In  the  case  of  certain  breakfast  foods,  bought  in  packages, 
a  nitrogen  determination  for  each  lot  was  sufficient.  Finally,  in  the 
case  of  tea  and  coffee,  enough  samples  were  analyzed  to  give  a  reliable 
average  for  the  period.  The  nitrogen  content  of  both  beverages  is 
low,  but  it  becomes  somewhat  important  because  of  the  volume 
ingested. 

For  most  of  the  subjects  it  is  true  here,  as  in  the  other  investiga- 
tions, that  the  protein  consumption  is  highest  in  the  earlier  days  of 
the  tests.  This  is  probably  in  part  due  to  the  improved  appetite 
following  the  change  from  the  restaurant  or  student  boarding  house 
to  our  squad  table,  where  greater  care  was  doubtless  taken  in  the 
selection  and  preparation  of  the  food.  The  change  in  the  nitrogen 
intake  is  naturally  much  more  marked  than  in  the  fat  or  carbohy- 
drate. A  consideration  of  the  nitrogen  values  shows  a  very  consider- 
able variation  from  man  to  man,  which  is  perhaps  more  marked  in 
the  later  periods  than  at  the  start.  In  no  case,  however,  can  the  pro- 
tein intake  be  considered  high.  It  rarely  reaches  90  grams  a  day, 
and  the  average  is  much  below  this.  Later,  in  a  study  of  nitrogen 
intake  and  output  for  each  period,  the  possible  relation  of  nitrogen 
variation  to  copper  iagestion  will  be  pointed  out. 

Wliile  these  food  tables  are  somewhat  volumiuous,  it  is  deemed 
best  to  give  them  lq  complete  detail  iu  order  to  show  exactly  the  diet 
conditions. 

QUANTITATIVE  URINE  AND  FECES  CHART. 

In  the  next  pages  the  detailed  results  of  the  quantitative  urine  and 
feces  analyses  are  given,  and  at  another  place  a  discussion  of  these 
results  will  be  found.  The  tables  of  quantitative  examinations  will 
be  followed  by  the  presentation  of  the  results  of  the  systematic 
qualitative  analyses. 
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Quantitative  urine 


SUBJECT  No.  1  (C.  H.  S.)— Period  1. 


Urine. 

1 

>. 

Nitro 

gen. 

Sulphur. 

Date 

> 

3 

-i 

i 

.a 

.i 
§ 

1 

S 

.2 
o 

1 

> 

m 

^ 

^ 

o 

< 

t) 

Ah 

Eh 

z 

W 

c.c. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

May      1 

1,820 

1.018 

11.78 

9.71 

0.654 

0.504 

0.187 

0.082 

0.853 

0.657 

0-158 

0.038 

2 

1,280 

1.023 

13.30 

10.81 

.687 

.600 

.205 

.124 

.897 

.680 

.141 

.076 

3 

1,110 

1.023 

12.34 

10.27 

.714 

.638 

.198 

.092 

.847 

.624 

.161 

.062 

4 

920 

1.027 

12.20 

10.22 

.711 

.515 

.225 

.092 

.782 

.575 

.150 

.057 

5 

890 

1.029 

11.56 

9.49 

.642 

.573 

.183 

.101 

.742 

.546 

.141 

.055 

6 

1,780 

1.014 

11.14 

9.17 

.701 

.468 

.198 

.103 

.764 

.543 

.168 

.053 

7 

1,190 

1.018 

10.15 

8.29 

.733 

.461 

.172 

.103 

.733 

.552 

.134 

.047 

8 

1,840 

1.016 

11.30 

9.33 

.807 

.504 

.203 

.116 

.811 

.604 

.151 

.056 

9 

1,330 

1.019 

10.86 

8.73 

.812 

.529 

.150 

.122 

.755 

.573 

.142 

.040 

10 

1,000 

1.027 

10.48 

8.67 

.696 

.473 

.177 

.124 

.700 

.518 

.136 

.046 

Total.. 

13, 160 

115. 11 

94.69 

7.157 

5.265 

1.898 

1.059 

7.884 

5.872 

1.482 

.530 

Meau.. 

1,316 

1.021 

11.51 

9.47 

■™ 

.527 

.190 

.106 

.788 

.587 

.148 

.053 

SUBJECT  No.  1  (C.  H.  S.)— Period  2. 


May    11 

1,090 

1.026 

9.92 

7.89 

0.707 

0.547 

0.170 

0.115 

0.733 

0.548 

0.149 

0.036 

12 

1,100 

1.026 

10.41 

8.60 

.674 

.405 

.205 

.125 

.651 

.456 

.142 

.053 

13 

1,280 

1.019 

9.59 

7.71 

.662 

.493 

.162 

.125 

.640 

.477 

.123 

.040 

14 

1,260 

1.019 

8.84 

6.98 

.652 

.477 

.161 

.113 

.609 

.457 

.114 

.038 

15 

1,200 

1.024 

10.55 

8.52 

.717 

.502 

.214 

.121 

.724 

.528 

.129 

.067 

16 

1,150 

1.023 

10.01 

7.97 

.682 

.526 

.166 

.111 

.662 

.479 

.134 

.049 

17 

1,320 

1.018 

9.99 

8.02 

.652 

.538 

.159 

.106 

.680 

.492 

.127 

.061 

18 

780 

1.027 

8.60 

6.83 

.668 

.464 

.172 

.065 

.653 

.487 

.127 

.039 

19 

1,140 

1.022 

9.37 

7.45 

.768 

.459 

.186 

.095 

.645 

.439 

.149 

.057 

20 

1,100 

1.021 

9.40 

7.65 

.712 

.452 

.145 

.063 

.611 

.452 

.120 

.039 

Total.. 

11,420 

96.68 

77.62 

6.894 

4.863 

1.740 

1.039 

6.608 

4.815 

1.314 

.479 

Mean.. 

1,142 

1.023 

9.67 

7.76 

.689 

.486 

.174 

.104 

.661 

.482 

.131 

.048 

SUBJECT  No.  1  (C.  H.  S.)— Period  3. 


May    21 

1,450 

1.016 

9.31 

7.45 

0.641 

0.562 

0,162 

0.087 

0.597 

0.418 

0.132 

0.047 

22 

1,760 

1.015 

9.69 

7.72 

.690 

.500 

.192 

.072 

.639 

.446 

.137 

.056 

23 

860 

1.027 

9.41 

7.67 

.628 

.439 

.184 

.072 

.673 

.495 

.138 

.040 

24 

1,330 

1.021 

11.27 

9.41 

.633 

.547 

.200 

.073 

.699 

.512 

.142 

.045 

25 

1,400 

1.017 

7.37 

6.04 

.733 

.332 

.136 

.073 

.473 

.336 

.109 

.028 

26 

1,160 

1.026 

11.46 

9.00 

.842 

.732 

.219 

.117 

.806 

.f93 

.154 

.059 

27 

1,210 

1.022 

10.32 

8.41 

.701 

.535 

.173 

.109 

.643 

.4?5 

.104 

.054 

28 

1,000 

1.020 

8.68 

6.95 

.641 

.502 

.155 

.086 

.625 

.459 

.124 

.042 

29 

1,500 

1.019 

11.42 

9.52 

.654 

.468 

.217 

.091 

.740 

.522 

.152 

..C66 

30 

1,170 

1.024 

9.98 

7.82 

.695 

.   .526 

.181 

.105 

.671 

.477 

.145 

.049 

Total.. 

12,840 

98.91 

79.99 

6.858 

5.143 

1.819 

.885 

6.566 

4.743 

1.337 

.486 

Mean.. 

1,284 

1.021 

9.89 

8.00 

.686 

.514 

.182 

.089 

.657 

.474 

.134 

.049 

SUBJECT  No.  1  (C.  H.  S.)— PERIOD  4. 


May    31 

1,240 

1.021 

10.37 

8.54 

0.629 

0.569 

0.177 

0.078 

0.688 

0.515 

r.'2.- 

.("<' 

June     1 

900 

1.028 

10.76 

8.96 

.641 

.520 

.PC 

.f9F 

.764 

.55f 

.  ]''' 

.((( 

2 

1,500 

1.017 

9.96 

8.17 

.634 

.468 

.170 

.112 

.644 

.445 

.]'2 

.(tl 

3 

1,120 

1.021 

9.30 

7.51 

.602 

.484 

.166 

.107 

.609 

.426 

]'f 

r^3 

4 

1,020 

1.024 

9.19 

7,34 

.640 

.403 

.181 

.109 

.637 

.449 

.141 

.047 

6 

1,660 

1.018 

10.69 

8.53 

.685 

.477 

.195 

.113 

.673 

.4n 

.148 

.CH 

6 

1,220 

1.019 

9.06 

7.09 

.609 

.482 

.159 

.116 

.634 

.460 

.127 

.047 

7 

1,380 

1.019 

9.  .53 

7.56 

.593 

.461 

.1^3 

.115 

.663 

.464 

.140 

.069 

8 

1,440 

1.019 

10.38 

8.41 

.634 

.486 

.138 

.113 

.735 

.534 

.168 

.033 

9 

1,320 

1.020 

9.58 

7.76 

.594 

.432 

,172 

.120 

.613 

.432 

.139 

.042 

Total.. 

12,800 

98.82 

79.87 

6.261 

4.782 

1.781 

1.081 

6.660 

4.764 

1.410 

.486 

Mean.. 

1,280 

1.021 

9.88 

7.99 

.626 

.478 

.178 

.108 

.666 

.476 

.141 

.049 
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and  feces  analyses. 


SUBJECT  No.  1  (C.  H.  8.)— Period  L 


Urine — Continued . 


Feces. 


2 

S 

s 

§ 

>-.-d 

•So 

2§ 

^^ 

3- 

TSS 

^ 

X 

^« 

Ch 

a 

^ 

Oms. 

Gms. 

Gms. 

2.24 

17.42 

1.73 

2.39 

10.06 

2.33 

2.45 

9.47 

2.66 

2.39 

10.99 

1.82 

2.26 

10.64 

2.19 

2.28 

16.84 

1.66 

1.66 

14.15 

1.53 

2.42 

15.55 

1.45 

2.09 

12.86 

1.81 

2.12 

13.45 

1.22 

If 
il 

C.5 


Weight. 


22.30 
2.23 


131.43 
13.14 


18.40  I 
1.84 


Total  for  period . 
Mean  for  day 


Gms.   I    Gms. 

827  i  218.49 

83  I    21.85 


PeriA. 


73.58 


Gtos.      Gms. 
13.23  I      43.09 
1.32  4.31 


BALANCES  FOE  PEKIOD. 


Nitrogen  in — 

Food,  grams 125.18 

Urine,  grams 115.11 

.     13. 23 
128.34 


Ether  extract  in— 

Food,  grams 1,149.65 

Feces,  grams 43.09 


Nitrogen  utilization, 


-3.16 
.43  per  cent;  fat  utilization. 


+1, 106. 56 
.25  per  cent. 


SUBJECT  No.  1  (C.  H.  S.)— Period  2. 


1.95 
2.02 
2.22 
1.50 
2.46 
2.09 
1.62 
1.90 
1.96 
1.83 


19.55 
1.96 


134. 10 
13.41 


2.09 

30  ! 

1.36 

5 

1.69 

10 

1.21 

5 

1.28 

5 

1.96 

5 

l.,58 

35 

1.44 

40 

1.15 

20 

1.16 

15 

14.92 

1.49 

1 

Total  for  period. 
Mean  for  day 


842 
84 


205.45 
20.55 


75.60 


12.97 
1.30 


BALANCES  FOR  PERIOD. 


Nitrogen  in— 

Food, grams 112.66 

Urine,  grams 96.68 

Feces,  grams 12.97 

109.  65 


39.15 
3.92 


Ether  extract  in— 

Food,  grams 1,161.84 

Feces,  grams 39.15 

+  1,122.69 


+3.01  1 
Nitrogen  utilization,  88.49  per  cent;  fat  utilization,  96.63  per  cent. 


SUBJECT  No.  1  (C.  H.  S.)— Period  3. 


1.86 

13.80 

1.72 

25 

2.29 

13.91 

1.35 

20 

1.86 

12.28 

1.19 

20 

2.10 

16.37 

1.70 

15 

1.12 

13.68 

1.16 

Trace. 

2.57 

13.91 

2.23 

20 

1.91 

12.28 

1.68 

10 

1.63 

9.24 

1.63 

10 

1.90 

12.98 

1.38 

Trace. 

1.82 

17.07 

1.52 

Trace. 

J9.06 

135.  52 

15.56 

1.91 

13.55 

1.56 

12 

Total  for  period. 
j.iean  for  dav 


193. 89 
19.39 


73.44 


12.05 
1.21 


35.92 
3.59 


BALANCES  FOR  PERIOD. 


Nitrogen  in— 

Food,  grams 

Urine,  grams 98. 91 

Feces,  grams 12.05 


109. 


110.  96 


Ether  extract  in — 

Food,  grams 1,065.50 

Feces,  grams 35. 92 


+1,029.58 


Nitrogen  utilization,  89.02  per  cent;  fat  utilization,  96.63  per  cent. 


SUBJECT  No.  1  (C.  H.  S.)— Period  4. 


2.20 

12.74 

i.s: 

race. 

1  78 

11.81 

i.f." 

10 

1.76 

11.69 

1.57 

10 

1.81 

11. 11 

1.57 

race. 

2.20 

12.74 

1.3? 

5 

2.30 

15.  43 

1.40 

10 

1.78 

11.93 

1.75 

Trace. 

1.99 

11.69 

1.64 

Trace. 

2.09  i  14.97 

1.62 

20 

1.68  1  14.03 

1.64 

Trace. 

19.59    128.14 

16.01 

1.96 

12.81 

1.60 

6 

Total  for  period. 
Mean  for  dav 


Nitrosen  in — 

Food,  grams 115.11 

Urine,  grams 98.  82 

Feces,  grams 10.  36 

109. 18 


BALANCES  FOR  PERIOD. 

Ether  extract  in- 


Food,  grams 

Feces, 


35.32 
3.53 


1,115.44 
35.32 


+1,080.12 


+5.93  ' 
Nitrogen  utilization,  91  per  cent;  fat  utilization,  96.83  per  cent. 
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COPPEE  AND  THE   lifiALTH   OF   MAN.  i 

Quantitative  urine  and 
SUBJECT  No.  1  (C.  H.  S.)— Period  5. 


Urine. 

>> 

Nitrogen. 

Sulphur. 

Date. 

60 

§ 

.2 

•d 

.2 

"o 

S 
1 

3 

i 

a 

a 

.a 

1 

3 

1 

> 

OQ 

H 

p 

^ 

<) 

0 

PLI 

H 

5 

^ 

H 

c.c. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Chns. 

Gms. 

Gms. 

June   10 

1,100 

1.019 

8.10 

6.33 

0.603 

0.461 

0.150 

0.108 

0.614 

0.446 

0.133 

0.035 

11 

1,170 

1.023 

9.08 

7.46 

.608 

.394 

.175 

.089 

.646 

.491 

.110 

.045 

12 

1,390 

1.019 

10.14 

8.07 

.698 

.479 

.197 

.103 

.674 

.484 

.134 

.056 

13 

760 

1.032 

8.88 

7.01 

.685 

.417 

.192 

.125 

.575 

.389 

.140 

.046 

14 

980 

1.024 

8.77 

6.84 

.675 

.479 

.164 

.115 

.612 

.420 

.155 

.037 

15 

1,050 

1.022 

7.52 

5.89 

.669 

.448 

.161 

.115 

.574 

.391 

.130 

.053 

16 

1,090 

1.023 

8.08 

6.45 

.711 

.394 

.170 

.100 

.580 

.413 

.125 

.042 

17 

1,000 

1.022 

8.67 

6.80 

.674 

.479 

.164 

.113 

.677 

.492 

.148 

.037 

18 

730 

1.032 

8.64 

6.95 

.604 

.396 

.173 

.127 

.653 

.462 

.160 

.031 

19 

950 

1.025 

9.29 

7.42 

.693 

.495 

.175 

.134 

.655 

.462 

.147 

.046 

Total.. 

10,220 

87.17 

69.22 

6.620 

4.442 

1.721 

1.129 

6.260 

4. 450 

1.382 

.428 

Mean.. 

1,022 

1.024 

8.72 

6.92 

.662 

.444 

.172 

.113 

.626 

.445 

.138 

.043 

SUBJECT  No.  1  (C.  H.  S.)— Period  6. 


June  20 

860 

1.028 

9.85 

7.73 

0.662 

0.538 

0.206 

0.139 

0.673 

0.445 

0.164 

0.064 

21 

1,470 

1.018 

9.43 

7.30 

.669 

.569 

.181 

.110 

.588 

.421 

.125 

.042 

22 

1,360 

1.018 

8.03 

6.16 

.659 

.431 

.173 

.114 

.677 

.497 

.150 

.030 

23 

980 

1.027 

8.85 

7.04 

.722 

.379 

.200 

.083 

.717 

.499 

.176 

.042 

24 

1,380 

1.019 

9.23 

7.43 

.677 

.484 

.180 

.102 

.665 

.465 

.164 

.036 

25 

1,980 

1.013 

8.63 

6.77 

.648 

.493 

.162 

.086 

.607 

.435 

.132 

.040 

26 

1,100 

1.023 

9.72 

7.82 

.753 

.542 

.205 

.080 

.684 

.498 

.156 

.030 

27 

1,700 

1.014 

9.86 

8.00 

.704 

.502 

.195 

.128 

.618 

.435 

.137 

.046 

28 

1,470 

1.018 

9.20 

7.41 

.644 

.444 

.162 

.107 

.624 

.454 

.144 

.026 

29 

980 

1.024 

9.44 

7.67 

.685 

.479 

.195 

.130 

.714 

.522 

.144 

.048 

Total.. 
Mean.. 

13,280 

92.24 

73.33 

6. 823 

4.861 

1.859 

1.079 

6.567 

4.671 

1.492 

.404 

1,328 

1.020 

9.22 

7.33 

.682 

.486 

.186 

.108 

.657 

.467 

.149 

.040 

SUBJECT  No.  1  (C.  H.  S.)— Period  7. 


June   30 

910 

1.027 

9.26 

7.45 

0.706 

0.448 

0.183 

0.116 

0.663 

0.492 

0.140 

0.031 

July     1 

760 

1.032 

10.09 

8.03 

.677 

.470 

.211 

.137 

.781 

.591 

.139 

.051 

2 

680 

1.033 

9.92 

8.13 

.647 

.484 

.192 

.138 

.815 

.579 

.186 

.050 

3 

750 

1.032 

10.41 

8.52 

.556 

.531 

.191 

.133 

.742 

.541 

.156 

.045 

4 

1,050 

1.019 

10.51 

8.65 

.558 

.600 

.187 

.108 

.657 

.457 

.146 

.054 

6 

1,200 

1.020 

8.66 

6.72 

.517 

.562 

.177 

.107 

.606 

.440 

.133 

,033 

6 

1,370 

1.017 

7.91 

6.11 

.560 

.484 

.170 

.116 

.618 

,434 

.147 

.037 

7 

1,080 

1.022 

8.11 

6.42 

.569 

.450 

.183 

.094 

.579 

.430 

.119 

.030 

8 

960 

1.024 

8.01 

6.29 

.559 

.430 

.184 

.092 

.586 

.413 

.145 

,028 

9 

770 

1.032 

8.68 

6.84 

.614 

.421 

.195 

.085 

.665 

.466 

.145 

.054 

Total.. 

9,530 

91.46 

73.16 

5.963 

4.880 

1.873 

1.126 

6.712 

4.843 

1.456 

.413 

Mean.. 

9.53 

1.026 

9.15 

7.32 

.596 

.488 

.187 

.113 

.671 

.484 

.146 

.041 

SUBJECT  No.  1  (C.  H.  S.)— Period  8. 


July    10 

1,090 

1.022 

8.78 

T.oe 

0.589 

0.428 

0.170 

0.117 

0.619 

0.441 

0.128 

0.050 

11 

670 

1.026 

8.18 

6.49 

.527 

.437 

.183 

.095 

.597 

.429 

.123 

.045 

12 

1,000 

1.026 

9.43 

7.43 

,583 

.394 

.197 

.124 

.613 

.391 

,167 

.055 

13 

1,240 

1.019 

8.58 

6.81 

,560 

.479 

.158 

.132 

.619 

.440 

.129 

.050 

14 

960 

1.024 

9.05 

7,26 

.679 

.441 

.180 

.122 

.678 

.480 

.152 

.046 

15 

1,250 

1.018 

8.19 

6.46 

,606 

.484 

.175 

.104 

.610 

.423 

,139 

.048 

16 

1,220 

1.019 

8.40 

6.65 

.574 

.403 

.217 

,086 

.546 

.359 

,137 

.050 

17 

1,380 

1.019 

9.79 

7.97 

.572 

.553 

.263 

.105 

,684 

.466 

.172 

.046 

18 

1,020 

1.027 

9.17 

7.22 

.608 

.455 

.228 

.138 

,631 

.429 

.160 

.042 

19 

1,400 

1,020 

9.89 

7,92 

,551 

.497 

.266 

.126 

.620 

.421 

.143 

,056 

Total. . 

11,230 

89.46 

71.27 

5.749 

4.571 

•2.037 

1.149 

6.217 

4.279 

1.450 

.488 

Mean.. 

1,123 

1.022 

8.95 

7.13 

.575 

.457 

.204 

.115 

.622 

.428 

.145 

•"" 

LONG  S  EXPERIMENTS. 
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Jeces  analyses — Continued. 


SUBJECT  No.  1  (C.  H.  S.)— Peeiod  5  . 


Urine— CoBtinued. 

Feces. 

If 

CO 

o    . 

P 

o 

H 

r 

it 

§1 

Weight. 

i 

1 

„• 

1 

8 
1 

Gms. 
1.70 
1.75 
1.99 
2.28 
L96 
1.75 
1.78 
ZIO 
2.04 
2.28 

Gms. 
10.64 
10.76 
10.64 
10.76 
11.34 
12.39 
13.56 
11.46 

Gms. 
1.63 
1.49 
1.42 
1.68 
1.88 
1.77 
1.56 
1  M 

10 

Total  for  period 

Gms. 
870 
87 

Gms. 
226.  03 
22.60 

Perct. 
"74.02' 

Gms. 
14.70 
1.47 

Gms. 
45.15 

5 

20 

20 

Trace. 

10 

5 
30 

Mean  for  day              

4.52 

BAT.AVCES 

Nitrogen  in— 

Food,  grams 105.90 

Urine,  grams 87. 17 

Feces,  grams 14.  70 

101.  87 

FOE  PEEIOD. 

Ether  extra 
Food,  g 
Feces,  g 

ctin— 

rams 

rams , 

1,183.12 
45.15 

AO    "A            1     An 

10 
Trace. 

13.56 

1.59 

+1,137.97 

19.63 
1.96 

117.85 
11.79 

16.70 
1.67 

....... 

+4.03 
Nitrogen  utilization,  86.12  per  cent; 

fat  utilization,  96.18  per  cent. 

SUBJECT  No.  1  (C.  H.  S.)— Peeiod  6. 


19.87    166.01 
1.99  I  16.60 


2.39 

Trace. 

1.98 

Trace.' 

1.38 

10  ; 
10 

1.16 

1.89 

10 

1.81 

10 

2.15 

10 

2.30 

Trace. 

1.38 

10 

2.19 

,        10 

18.63 

1.86 

7 

1 

Total  for  period . 
Mean  for  dav 


812 
81 


188.95 
18.90 


76.73 


11.37 
1.14 


38.25 
3.8f 


BALAXCES  FOE  PEEIOD. 


Nitrogen  in— 

Food,  grams 116.  74 

Urine,  grams 92.  24 

Feces,  grams 11.37 

103.  61 


Ether  extract  in— 

Food,  grams 1,258.44 

Feces,  grams 38.25 

+1,220.19 


+  13. 13 
Nitrogen  utilization,  90.26  per  cent;  fat  utilization,  96.96  per  cent. 


SUBJECT  No.  1  (C.  H.  S.)— Peeiod  7. 


1.72 

2.48 
2.06 
1.81 
2.18 
1.92 
1.68 
1.74 
1.55 
1.70 


14.62 
12.51 
11.69 
10.99 
12.86 
13.56 
14.38 
15.08 
14.03 
14.73 


18.84    134.45 
1.88  :   13.45 

i 


1.66 

10 

2.00 

10 

1.99 

10  i 

1.61 

10 

2.14 

10 

2.05 

10 

1.44 

10 

1.36 

Trace. 

1.32 

10 

1.76 

10 

17.33 

1.73 

9 

Total  for  period . 
Mean  for  day..., 


889  I  196.29 
89  i     19.63 


77.92 


12.36 
1.24 


37 


Nitrogen  in— 
Food,  grams.. 
Urine,  grams. 
Feces,  grams. 


BALANCES  FOE  PEEIOD. 

Ether  extract  in— 

116.39  Foodjgrams 1,351 

Feces,  grams 33 


91.46 
12.36 


103.82 


41 
69 

+  1,317.72 


+  12.  .57  . 
Nitrogen  utilization,  89.38  per  cent;  fat  utilization,  97.51  per  cent 


SUBJECT  No.  1  (C.  H.  S.)— Peeiod  8. 


2.08 
2.09 
2.03 
1.85 
1.89 
1.87 
1.55 
2.50 
2.31 
2.42 


13.33 
10. 52 
14.73 
14.50 
12.86 
15.08 
14.50 
14.73 
16.13 
15.78 


1.70 
1.83 
1.36 
1.76 
1.40 
1.78 
.98 
1.88 
1.80 
1.81 


Trace. 
Trace. 

10  1. 

20 
i        20 

10 

10 

Trace, 
10 


2".  59    142.16 
2.06  I  14.22 


16.30 
1.63 


Total  for  period . 
Mean  for  day 


743      188.50    11.89 

74       18.85       74.63         1.19 


Nitrogen  in— 
Food,  grams.. 
Urine,  grams. 
Feces,  grams. 


BALANCES  FOE  PEEIOD. 

I  Ether  extract  in— 
....  122.43  I  Food,  grams 1,324. 


89.46 
11.89 


101.35 


Feces,  grams. 


+  1.287 


+  21.1 


9  i      Nitrogen  utilization,  90.21'  per  cent;  fat  utilization.  97.15  per  cent. 
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COPPER  AND  THE   HEALTH   OF   MAN. 

Quantitative  urine  and 
SUBJECT  No.  1  (C.  H.  S.)— Period  9. 


Urine. 

i 

Nitrogen. 

Sulphur. 

Date. 

> 

o 

•3 

i 

.s 

a 
2 

o 

a 

B 

73 
1 

03 

D 

o 

6 

1 

1 

> 

m 

H 

p 

o 

<i 

t) 

cu 

H 

iz; 

K 

c.c. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Ju'y    20 

1,000 

1.023 

9.40 

7.64 

0.568 

0.495 

0.270 

0.096 

0.646 

0.460 

0.145 

0.041 

21 

960 

1.022 

8.72 

7.14 

.629 

.430 

.184 

.094 

.626 

.431 

.139 

.056 

22 

890 

1.024 

9.09 

7.30 

.606 

.428 

.198 

.100 

.690 

.482 

.155 

.053 

23 

610 

1.032 

6.98 

5.39 

.621 

.408 

.170 

.091 

.623 

.442 

.149 

.032 

24 

660 

1.032 

9.23 

7.50 

.607 

.408 

.250 

.056 

.796 

.593 

.162 

.041 

25 

840 

1.028 

9.48 

7.54 

.606 

.506 

.175 

.114 

.702 

.506 

.153 

.043 

26 

530 

1.032 

8.08 

6.41 

.598 

.479 

.181 

.057 

.662 

.464 

.154 

.044 

27 

750 

1.029 

9.08 

7.25 

.576 

.452 

.202 

.082 

.680 

.473 

.156 

.051 

28 

1,000 

1.025 

10.18 

8.32 

.558 

.549 

.245 

.069 

.810 

.576 

.191 

.043 

29 

720 

1.029 

8.89 

7.01 

.554 

.569 

.231 

.045 

.728 

.509 

.160 

.059 

Total.. 

7,960 

89.13 

71.50 

5.923 

4.724 

2.106 

.804 

6.963 

4.936 

1.564 

.463 

Mean.. 

796 

1.028 

8.91 

7.15 

.592 

.472 

.211 

.080 

.696 

.494 

.156 

.046 

SUBJECT  No.  1  (C.  H.  S.)— Period  10. 


July    30 

770 

1.030 

11.32 

9.46 

0.602 

0.609 

0.256 

0.057 

0.835 

0.618 

0.157 

0.060 

31 

990 

1.028 

10.65 

8.79 

.561 

.605 

.217 

.071 

.713 

.498 

.153 

.062 

Aug.     1 

640 

1.028 

8.16 

6.24 

.540 

.580 

.159 

.117 

.733 

.531 

.170 

.032 

2 

890 

1.022 

9.12 

7.47 

.517 

.549 

.142 

.115 

.634 

.457 

.115 

.062 

3 

820 

1.032 

9.20 

7.27 

.574 

.497 

.197 

.108 

.730 

.519 

.179 

.032 

4 

930 

1.024 

9.22 

7.51 

.544 

.515 

.158 

.094 

.664 

.452 

.158 

.054 

5 

970 

1.021 

8.39 

6.79 

.528 

.423 

.155 

.118 

.612 

.403 

.160 

.049 

6 

1,340 

1.019 

9.54 

7.73 

.590 

.459 

.191 

.098 

.696 

.488 

.166 

.042 

7 

1,290 

1.018 

9.43 

7.68 

.587 

.540 

.189 

.095 

.668 

.459 

.182 

.027 

8 

780 

1.028 

8.32 

6.60 

.593 

.522 

.175 

.094 

.633 

.469 

.130 

.034 

Total.. 

9,420 

93.35 

75.54 

5.636 

5.299 

1.839 

.967 

6.918 

4.894 

1.570 

.454 

Mean.. 

942 

1.025 

9.34 

7.55 

.564 

.530 

.184 

.097 

.692 

.489 

.157 

.045 

SUBJECT  No.  1  (C.  H.  S.;— Period  11, 


Aug.     9 

890 

1.026 

9.67 

7.86 

0.560 

0.464 

0.180 

0.139 

0.679 

0.491 

0.140 

0.048 

10 

1,010 

1.024 

8.44 

6.65 

.554 

.493 

.148 

.120 

.631 

.446 

.128 

.057 

11 

1,660 

1.013 

8.66 

6.93 

.568 

.529 

.169 

.062 

.676 

.491 

.137 

.048 

12 

680 

1.029 

6.31 

4.71 

.559 

.426 

.186 

.043 

.636 

.457 

.151 

.028 

13 

690 

1.033 

8.10 

6.50 

.585 

.484 

.211 

.038 

.744 

.553 

.164 

.027 

14 

850 

1.026 

9.31 

7.52 

.587 

.479 

.203 

.063 

.759 

.555 

.153 

.051 

16 

780 

1.030 

8.64 

6.84 

.601 

.508 

.183 

.072 

.808 

.579 

.174 

.055 

16 

970 

1.023 

8,86 

7.03 

.565 

.535 

.177 

.087 

.746 

.539 

.176 

.031 

17 

1,140 

1.023 

10.72 

8.83 

.592 

.643 

.231 

.063 

.842 

.619 

.157 

.066 

18 

1,420 

1.019 

9.68 

7.82 

.577 

.542 

.219 

.043 

.825 

.612 

.171 

.042 

Total.. 

10,090 

88.39 

70.69 

5.748 

5.103 

1.907 

.730 

7.34f) 

5.342 

1.551 

.453 

Mean.. 

1,009 

i.625 

8.84 

7.07 

.575 

.510 

.191 

.073 

.735 

.534 

.155 

.045 

SUBJECT  No.  1  (C.  H.  S.)— Period  12. 


Aug.  19 

1,170 

1.019 

8.32 

6.74 

0.530 

0.437 

0.167 

0.067 

0.626 

0.439 

0.134 

0.053 

20 

'820 

1.025 

7.43 

5.96 

.577 

.372 

.108 

.142 

.622 

.421 

.138 

.063 

21 

700 

1.024 

8.01 

6.39 

.587 

.423 

.142 

.107 

.759 

.573 

.117 

.069 

22 

640 

1.029 

8.57 

6.82 

.577 

.417 

.173 

.113 

.709 

.521 

.129 

.059 

23 

720 

1.029 

7.91 

6.00 

.572 

.356 

.142 

.110 

.601 

.393 

.144 

.064 

24 

650 

1.028 

6.69 

5.16 

.551 

.383 

.123 

.096 

.546 

.370 

.132 

.044 

25 

1,180 

1.023 

9.54 

7.71 

.594 

.421 

.183 

.112 

.630 

.457 

.133 

.040 

26 

1,760 

1.016 

9.48 

7.55 

.544 

.502 

.159 

.144 

.664 

.479 

.123 

.062 

27 

1,350 

1.016 

8.75 

7.00 

.581 

.457 

.161 

.143 

.609 

.428 

.139 

.042 

28 

1,100 

1.022 

9.12 

7.34 

.607 

.479 

.172 

.164 

.647 

.477 

.133 

.037 

Total.. 

10,090 

83.82 

66.67 

5.720 

4.247 

1.530 

1.198 

6.413 

4.558 

1.322 

.533 

Mean.. 

1,009 

1.023 

8.38 

6.67 

.572 

.425 

.153 

.120 

.641 

.456 

.132 

.053 

LONG  S   EXPERIMENTS. 
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feces  analyses — Continued. 


SUBJECT  No.  1  (C.  H.  S.)— Period  9. 


Urine— Con  t  inued . 


Feces. 


C3 
■§<^ 

M   S3 

o 

xi 


Gms. 

2.26 

1.63     ; 

2.05 
1.64 
1.80  I 
1.87  j 
2.16 
1.85 
2.35 
1.91 


'?8 


Weight. 


Gms. 
13. 10  I 
10.99  I 

9.70  ! 

8.30 

9.70 
11.93 

7.25 
10.76 
10. 76  ! 
12.04  I 


Gms. 
1.95 
1.66 
1.57 
1.46 
1.40 
1.84 
1.91 
1.48 
2.06 
2.38 


10 
Trace. 
10 
20 
10 
10 
10 
30 
20 


Total  for  period . 
Mean  for  dav 


Gms.       Gmi. 

823     209. 12 

82  ,     20.91 


Perct. 

"ii'.ib' 


Gms. 
12.51 
1.25 


Gms 
38.  :8 
3.S7 


BALANXES  FOR  PERIOD. 


Nitrogen  in— 

Food,  grams 102.32 

Urine,  grams 89.13 

Feces,  grams 12.51 

101.64 


Nitrogen  utilization, 


Ether  extract  in — 

Food,  grams 1,228.74 

Feces,  grams 38. 68 

+  1,190.06 


+0.68 
'7  per  cent;  fat  utilization,  96.85  per  cent. 


SUBJECT  No.  1  (C.  H.  S.)— Period  10. 


2.46 
2.42 
1.86 
1.71 
1.71 
1.72 
1.74 
2.27 
1.86 
1.91 


11.69 
12.16 
10.52 
10.76 
14.38 
12.39 
11.69 
14.50 
14.03 
11.69 


19.66   123.81 
1.97     12.38 


1 

!  2.50 

20 

,  2.42 

20 

2.00 

40 

1  1.87 

40 

1.30 

30 

1.51 

20 

1  1.2,5 

20 

1  1.22 

40 

1  1..54 

40 

1  2-.  14 

20 

!  17.75 

1.78 

29 

Total  for  period , 
Mean  for  dav... 


184.63 
18.46 


75.96 


13.36 
1.34 


40.93 
4.09 


BALANCES  FOR  PERIOD. 


Nitrogen  in— 

Food,  grains 112.27 

Urine,  grams 93. 35 

Feces,  grams 13.36 

106.71 


Ether  extract  in— 

Food,  grams 1,316.14 

Feces,  grams 40.93 


+  1,275.21 


+5.56 
Nitrogen  utilization,  88.10  i)er  cent;  fat  utilization,  96.89  per  cent. 


SUBJECT  No.  1  (C.  H.  S.)— Period  11. 


1.76 
1.52 
1.91 
1.97 
2.10 
1.91 
2.02 
2.06 
2.09 
1.98 


12.74 
14. 03 
12.28 
9.47 
10.29 
12.28 
12.86 
12.86 
14.03 
16.49 


1.28 
1.37 
1.62 
1.22 
1.71 
1.30 
1.58 
1.25 
1.67 
1.38 


30 
10 
Trace. 
10 
10 
20 
50 
30 
40 
60 


Total  for  period , 
Mean  for  dav 


908 
91 


200.30 
20.03 


77.94 


11.17 
1.12 


35.23 
3.52 


19.  .32    127.33 
1.93  :  12.73 


14.38 
1.44 


26 


Nitrogen  in- 


BALAN'CES  FOR  PERIOD. 

!  Ether  extract  in- 


Food.  grains 111.92 

Urine,  grams 88. 39 

Feces,  grams 11.17 

99.56 


-12.36 


Food,  grams 1,353.03 

Feces,  grams 35.23 


+1,317.80 


+  12.36 
Nitrogen  utilization,  90.02  per  cent;  fat  utilization,  97.39  per  cent 


SUBJECT  No.  1  (C.  H.  S.)— Period  12. 


1.84 

12.39 

1.22 

40  i 

1.05 

11.46 

.38 

40 

1.58 

7.9.5 
8.42 

1.2.5 
1.31 

30 
20 

1.89 

2.05 

9.35 

1.18 

10 

1.48 

9.35 

1.30 

20 

2.06 

14.15 

.88 

20 

2.31 

14.97 

1.58 

10 

1.67 

11.93 

1.14 

20 

2.13 

11.93 

1.48 

20 

18.06 

111.90 

11.72 



1.81 

11.19 

1.17 

23 : 

1 

Total  for  period. 
Mean  for  dav 


90 


182. 52 
18.25 


79.63 


11.38 
1.14 


28.04 
2.80 


Nitrogen  in— 

Food,  grams 103.09 

Urine,  grams 83.82 

Feces,  grams 11.38 

95.20 


BALANCES  FOR  PERIOD. 

'    Ether  extract  in— 
Food,  grains 


Feces,  grains. 


1.255.50 
28.04 


+1,227.46 


+  7. 


Nitrogen  utilization,  88.97  per  cent;  fat  utib«Ation,  97.77  per  cent. 
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COPPER  AND   THE   HEALTH   OF    MAN. 


Quantitative  urine  and 


SUBJECT  NO.  2A  (H.  W.  A.)— Period  1. 


Urine 

>. 

Nitrogen. 

Sulphur. 

Date. 

t 

2 

§ 

.2 

-6 

.Sij 

o 

i 

i 

1 

a 
a 

.S 

o 

o 

1 

3 

1 

> 

DQ 

&H 

!:3 

o 

< 

P 

Ph 

H 

►2 

^ 

W 

c.c. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gm^. 

Gms. 

Gm^. 

Gms. 

Gms. 

May      1 

1,100 

1.023 

11.14 

9.25 

0.659 

0.569 

0.148 

0.062 

0.874 

0.670 

0.153 

0.051 

2 

1,530 

1.019 

12.58 

10.30 

.659 

.724 

.175 

.044 

.897 

.689 

.143 

.065 

3 

1,590 

1.017 

11.70 

9.67 

.672 

.699 

.158 

.037 

.856 

.641 

.142 

.073 

4 

880 

1.021 

9.72 

8.04 

.614 

.535 

.126 

.034 

.678 

.517 

.119 

.042 

5 

1,600 

1.022 

13.51 

11.09 

.825 

.690 

.219 

.048 

.933 

.692 

.168 

.073 

6 

1,180 

1.024 

11.27 

9.48 

.672 

.491 

.183 

.042 

.800 

.590 

.157 

.053 

7 

1,670 

1.015 

12.16 

10.19 

.726 

.598 

.180 

.038 

.895 

.686 

.147 

.062 

8 

1,310 

1.022 

12.09 

10.28 

.786 

.468 

.187 

.058 

.843 

.639 

.139 

.065 

9 

1,310 

1.019 

11.39 

9.43 

.772 

.560 

.145 

.064 

.900 

.698 

.156 

.046 

10 

1,630 

1.017 

10.68 

9.01 

.703 

.500 

.177 

.047 

.714 

.528 

.140 
1.464 

.046 
.576 

Total.. 

13,800 

116.24 

96.74 

7.088 

5.834 

1.698 

.474 

8.390 

6.350 

Mean.. 

1,380 

1.020 

11.62 

9.67 

.709 

.583 

.170 

.047 

.839 

.635 

.146 

.058 

SUBJECT  No.  2A  (H.  W.  A.)— Period  2. 


May    11 

1,200 

1.022 

10.32 

8.51 

0.709 

0.524 

0.166 

0.055 

0.770 

0.557 

0.151 

0.062 

12 

1,240 

1.023 

9.98 

8.10 

.691 

.488 

.173 

.035 

.731 

.529 

.145 

.057 

13 

1,290 

1.022 

10.48 

8.59 

.683 

.524 

.155 

.052 

.773 

.581 

.136 

.056 

14 

1,510 

1.020 

11.04 

9.00 

.726 

.580 

.178 

.023 

.779 

.595 

.139 

.045 

15 

1,500 

1.020 

9.58 

7.86 

.656 

.441 

.162 

.028 

.658 

.473 

.134 

.051 

16 

890 

1.025 

9.33 

7.50 

.711 

.538 

.133 

.052 

.812 

.612 

.143 

.057 

17 

1,400 

1.018 

10.97 

9.02 

.672 

.569 

.156 

.047 

.758 

.563 

.147 

.048 

18 

1,050 

1.025 

9.95 

8.16 

.706 

.468 

.172 

.044 

.724 

.560 

.131 

.033 

19 

900 

1.027 

9.36 

7.48 

.769 

.488 

.169 

.032 

.761 

.548 

.151 

.062 

20 

1,010 

1.027 

9.86 

8.01 

.704 

.578 

.167 

.051 

.736 

.544 

.122 

.070 

Total.. 

11,990 

100.  87 

82.23 

7.017 

5.198 

1.631 

.419 

7.502 

5.562 

1.3&9 

.541 

Mean.. 

1,199 

1.023 

10.09 

8.22 

.702 

.520 

.163 

.042 

.750 

.556 

.140 

.054 

SUBJECT  No.  2A  (H.  W.  A.)— Period  3. 


May    21 

1,690 

1.016 

9.83 

8.07 

0.619 

0.482 

0.173 

0.014 

0.617 

0.453 

0.120 

0.044 

22 

1,650 

1.017 

9.82 

7.88 

.768 

.576 

.180 

.027 

.675 

.497 

.121 

.057 

23 

1,420 

1.019 

10.04 

8.19 

.687 

.495 

.181 

.051 

.743 

.564 

.13] 

.048 

24 

1,130 

1.024 

10.06 

8.37 

.711 

.571 

.158 

.032 

.784 

.582 

.139 

.063 

25 

1.130 

1.024 

10.24 

8.45 

.730 

.520 

.178 

.032 

.771 

.575 

.127 

.069 

26 

930 

1.028 

9.71 

7.92 

.6.56 

.571 

.169 

.030 

.730 

.558 

.117 

.061 

27 

1,380 

1.022 

12.09 

10.17 

.695 

.620 

.191 

.041 

.801 

.632 

.103 

.066 

28 

1,110 

1.024 

10.42 

8.58 

.709 

.609 

.181 

.031 

.825 

.641 

.122 

.062 

29 

1,240 

1.025 

11.47 

9.58 

.742 

.578 

.198 

.038 

.769 

.562 

.141 

.066 

30 

1,300 

1.022 

10.03 

8.17 

.691 

.558 

.161 

.031 

.756 

.573 

.130 

.53 

Total.. 

12,980 

103.  71 

85.38 

7.008 

5.580 

1.770 

.327 

7.477 

5.637 

1.251 

.589 

Mean , . 

1,298 

1.022 

10.37 

8.54 

.701 

.558 

.177 

.033 

.748 

.564 

.125 

.059 

SUBJECT  No.  2A  (H.  W.  A.)— Period  4. 


May    31 

1,100 

1.023 

9.62 

7.78 

0.722 

0.571 

0.164 

0.037 

0.744 

0.576 

0.132 

0.036 

June     1 

1,000 

1.024 

9.25 

7.68 

.628 

.452 

.156 

.024 

.619 

.456 

.116 

.047 

2 

1,310 

1.021 

11.25 

9.51 

.641 

.477 

.183 

.034 

.717 

.548 

.125 

.044 

3 

1,240 

1.021 

9.73 

8.16 

.614 

.464 

.155 

.055 

.725 

.546 

.144 

.035 

4 

1,140 

1.025 

11.30 

9.41 

.675 

.466 

.173 

.042 

.812 

.622 

.133 

.057 

6 

1,340 

1.020 

12.76 

10.49 

.704 

.609 

.180 

.046 

.764 

.573 

.144 

.047 

6 

2,000 

1.015 

11.39 

9.36 

.648 

.488 

.183 

.040 

.758 

.573 

.1.34 

.051 

7 

1,440 

1.020 

10.84 

8.91 

.662 

.486 

.161 

.057 

.774 

.576 

.131 

.067 

8 

760 

1.028 

10.18 

8.24 

.674 

.567 

.150 

.048 

.911 

.721 

.145 

.045 

9 

1,150 

1.026 

12.45 

10.49 

.709 

.564 

.191 

.040 

.800 

.621 

.122 

.057 

Total.. 

12,480 

108.  77 

90.03 

6.677 

5.144 

1.696 

.423 

7.624 

5.812 

1.326 

.486 

Mean.. 

1,248 

1.022 

10.88 

9.00 

.668 

.514 

.170 

.042 

.762 

.581 

.133 

.049 

LONG  S   EXPERIMENTS. 
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feces  analyses — Continued. 


SUBJECT  No.  2i.  CH.  W.  A.)— Period  1. 


Urine— (Continued. 

Feces. 

1 

n 

fa 

S 

p 

O 

3 

it 
-J 

II 

Weight. 

a. 

d 

1 

2 

o 

J3 

Gms. 
2.06 
2.58 
2.49 
2.04 
3.18 
2.70 
2.91 
2.91 
2.56 
2.40 

Gms. 
9.35 

Gms. 

40 
70 
60 
50 
50 
60 
70 
70 
70 
50 

Total  for  period 

Gms. 
727 
73 

Gms. 

220.28 

22.03 

Per  ct. 
"69."  70" 

Gms. 
13.52 
1.35 

Gms. 
44.27 

11.69       2.12 
12.51       1.92 

Mean  for  day      

4.43 

8.18 
16.49 
16.13 
15.43 
15.90 
10.29 
14.85 

1.88 
2.40 
1.52 
2.05 
1.58 
2.03 
1.32 

Nitrogen  in— 

Food,  grams 

Urine,  grams 

Feces,  grams 

Nitrogen  utilization 

BALANCES  FOR  PERIOD. 

Ether  extn 

142.90            Food.i 

116.24                       Feces, 

1  Q    ^iO 

ictin— 

1,3^3.10 
44.27 

2;ranis . . 

.76 

+1,288.83 

25.83 
2.58 

130.82  !  18.19 
13.08       1.82 



59 

+  13.14 
,  90.54  per  cent 

;  fat  utiUzation,  96.68 

per  cent 

• 

SUBJECT  No.  2A  (H.  W.  A.)— Period  2. 


2.50 
2.26 
2.32 
2.64 
2.10 
1.88 
2.26 
2.68 
2.34 
2.40 


23.38 
2.34 


141.60 
14.16 


1.58 
1.44 
1.52 
1.79 
1.05 
1.47 
1.57 
1.65 
1.45 
1.84 


15.36 
1.54 


63 


Total  for  period . 
Mean  for  day 


651 
65 


180.78 
18.08 


72.23 


12.24 
1.22 


30.60 
3.06 


BALANCES  FOR  PERIOD. 


Nitrogen  in— 

Food,  grams 131.16 

Urine,  grams 100. 87 

Feces,  grams 12. 24 

113. 11 


Ether  extract  in— 
Food,  grams. 
Feces,  grams. 


..    1,499.92 
30.60 


+1,469.32 


+18.05 
Nitrogen  utiiization,  90.67  per  cent;  fat  utihzation,  97.96  per  cent. 


SUBJECT  No.  2A  (H.  W.  A.)— Period  3. 


2.48 

15.78 

1.29 
1.76 
1.71 
1.79 
1.60 
1.77 
1.84 
1.97 
1.98 
1.38 

60 

60 
60 
70 
50 
50 
60 
60 
60 
50 

Total  for  period 

fill 

183. 30 
18.33 

■76."  oo" 

11.73 
1.17 

41.18 

2.62  '  16.25 
2.58      16.60 

Mean  for  day 

61 

4.12 

2.28 
2.45 
2.42 
2.65 
2.36 
2.44 
2.30 

14. 15 
15.32 
13.68 
14.97 
14.15 
16.02 
16.95 

BALANCES  F 

Nitrogen  in— 

Food,  grams 127.28 

Urine,  grams 103.71 

"Fpr>P<:     crramc                    11    71 

OR  PERIOD. 

Ether  extr 
Food, 
Feces, 

ict  in— 
grams  . . 
grams . . 

1.530.  .38 
41.18 

1 

11 . 

..44 

;  fat  utihzation,  97.31 

1     Aon   ort 

24.58 
2.46 

153.87 
15.39 

17.09 
1.71 

""'oS' 

+  11.84 
Nitrogen  utilization,  90.78  per  cent 

per  cent. 

SUBJECT  No.  2A  (H.  W.  A.)-Period  4. 

2.42     14.26 
2.10     12.63 
2.26     14.97 
2.04     13.45 
2.57      15.78 
2.66     15.90 
2.72      16.72 
2.38     14.15 
1.98       8.89 
2.76     14.62 

1.92 
1.49 
1.35 
1.36 
1.51 
2.00 
1.68 
1.55 
1.97 
2.11 

60 
60 
60 
60 
60 
60 
70 
70 
60 
70 

Total  for  period 

693     204. 44 
69       20. 44 

"76.56' 

13.65 
1.37 

52.  04 

Mean  for  day 

5   *>() 

balances  f 
Nitrogen  in — 

Food,  grams 139.08 

Urine,  grams 108.77 

Feces,  grams 13.65 

122. 42 

OR  PERIOD. 

Ether  extr 
Food,  { 
Feces, 

let  in— 
;rams. .. 

1.506..-.' 
52.  r.  I 

grams.. 

+ 
per  cen 

1,454.6S 

t. 

23.89    141.37 
2.39      14.14 

16.  94 
1.69 

""6.3" 

+16.66 
Nitrogen  utilization,  90.18  per  cent 

;  fat 

utihzat 

ion,  96.54 
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COPPEK   AND    THE    HEALTH    OF    MAN. 

Quantitative  urine  and 
SUBJECT  No.  2A  (H.  W.  A.)— Period  5. 


Urine. 

>> 

Nitrogen. 

Siilphnr. 

Date 

> 

2 

§ 

c3 

•d 

6 

1 

. 

a 

O 

i 

§ 

'i 

03 

£ 

o 

t 

% 

£ 

2 

a 

■^ 

D 

o 

3 

0/ 

^ 

> 

m 

^ 

^ 

o 

•< 

^ 

PL. 

H 

^ 

w 

c.c. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gttis. 

June   10 

1,340 

1.024 

12.57 

10.  ol 

0.644 

0.569 

0.205 

0. 038 

0.887 

0.707 

0.125 

0.055 

11 

1,840 

1.017 

12.86 

11.15 

.662 

.533 

.203 

.037 

.782 

.634 

.086 

.062 

12 

1,120 

1.024 

10.06 

8.43 

.647 

.432 

.161 

.021 

.708 

.556 

.087 

.065 

13 

1,020 

1.  023 

9.79 

8.05 

.683 

.477 

.155 

.a50 

.657 

.478 

.123 

.056 

14 

890 

1.02.5 

9.06 

7.38 

.651 

.450 

.145 

.041 

.679 

.503 

.130 

.046 

15 

870 

1.027 

9.86 

8.26 

.706 

.435 

.164 

.055 

.786 

.606 

.110 

.070 

16 

700 

1.030 

9.67 

7.82 

.717 

.529 

.148 

.047 

.789 

.637 

.091 

.061 

17 

860 

1.027 

12.09 

10.02 

.696 

.614 

.195 

.055 

.851 

.685 

.108 

.058 

18 

910 

1.025 

10.44 

8.69 

.654 

.482 

.155 

.068 

.713 

.555 

.112 

.046 

19 

810 

1.028 

9.14 

7.42 

.640 

.517 

.142 

.046 

.659 

.512 

.093 

.054 

Total.. 

10,360 

105.54 

87. 83 

6.700 

5.038 

1.673 

.458 

7.511 

5.873 

1. 065 

.573 

Mean.. 

1,036 

1.025 

10.55 

8.78 

.670 

.504 

.167 

.046 

.751 

.587 

.107 

.057 

SUBJECT  No.  2A  (H.  W.  A.)-Period  6. 

June   20 

1,100 

1.020 

9.08 

7.54 

0.586 

0.419 

0.142 

0.047 

0.620 

0.456 

0.124 

0.040 

21 

1,640 

1.019 

11.22 

9.35 

.730 

.484 

.198 

.052 

.855 

.679 

.110 

.066 

22 

820 

1.028 

10.24 

8.37 

.707 

.564 

.155 

.054 

.863 

.701 

.118 

.044 

23 

870 

1.030 

11.22 

9.38 

.778 

.464 

.194 

.046 

.870 

.696 

.124 

.050 

24 

900 

1.028 

11.71 

9.93 

.701 

.5.38 

.167 

.047 

.703 

.590 

.122 

.051 

25 

940 

1.028 

10.29 

8.52 

.744 

.502 

.158 

.050 

.823 

.670 

.105 

.048 

26 

880 

1.028 

9.65 

7.94 

.707 

.502 

.161 

.047 

.623 

.479 

.101 

.043 

27 

970 

1.023 

9.93 

8.21 

.753 

.459 

.137 

.095 

.678 

.509 

.105 

.064 

28 

1, 130 

1.022 

9.03 

7.27 

.687 

.470 

.130 

.083 

.710 

.537 

.124 

.049 

29 

840 

1.028 

9.  .39 

7.73 

.721 

.479 

.170 

.067 

.758 

.592 

.106 

.060 

Total.. 

10,090 

101. 76 

84.24 

7.114 

48.81 

1.612 

.588 

7.563 

5.909 

1.139 

.515 

Mean.. 

1,009 

1.025 

10.18 

8.42 

.711 

.488 

.161 

.059 

.756 

.591 

.114 

.052 

SUBJECT  No.  2A  (H.  W.  A.)— PERIOD  7. 

June   30 

800 

1.033 

10.41 

8.50 

0.748 

0.576 

0.186 

0.050 

0.775 

0.609 

0.117 

0.049 

July     1 

850 

1.029 

11.15 

9.14 

.737 

.558 

.187 

.057 

.826 

.654 

.104 

.068 

2 

710 

1.029 

9.34 

7.82 

.574 

.444 

.141 

.068 

.706 

.521 

.135 

.050 

3 

1,050 

1.024 

11.11 

9.56 

.608 

.495 

.167 

.076 

.714 

.537 

.129 

.048 

4 

890 

1.025 

10.98 

9.39 

.593 

.542 

.164 

.054 

.788 

.578 

.145 

.065 

5 

930 

1.026 

10.88 

9.25 

.548 

.488 

.139 

.064 

.785 

.612 

.133 

.040 

6 

900 

1.026 

10.21 

8.55 

.608 

.457 

.144 

.060 

.721 

.539 

.131 

.051 

7 

620 

1.030 

9.12 

7.23 

.597 

.614 

.123 

.054 

.819 

.643 

.120 

.056 

8 

640 

1.033 

9.96 

8.28 

.609 

.553 

.141 

.054 

.765 

.595 

.125 

.045 

9 

700 

1.033 

10.13 

8.18 

.625 

.589 

.139 

.060 

.741 

.578 

.109 

.054 

Total.. 

8,090 

103.29 

85.90 

6.247 

5.316 

1.531 

.597 

7.640 

5.866 

1.248 

.526 

Mean.. 

809 

1.029 

10.33 

8.59 

.625 

.532 

.153 

.060 

.764 

.587 

.125 

.053 

SUBJECT  No.  2B  (W.  D.  F.)-Period  9. 

July    20 

890 

1.032 

16.23 

14.05 

0.666 

0.777 

0.211 

0.080 

1.181 

0.928 

0.164 

0.089 

21 

940 

1.026 

14.11 

12.17 

.703 

.654 

.189 

.072 

1.002 

.754 

.158 

.090 

22 

990 

1.029 

13.74 

11.74 

.651 

.573 

.223 

.046 

1.035 

.817 

.146 

.072 

23 

1,040 

1.025 

11.85 

10.12 

.639 

.423 

.206 

.045 

.820 

.623 

.156 

.041 

24 

820 

1.030 

10.66 

9.00 

.625 

.412 

.189 

.042 

.857 

.663 

.148 

.046 

25 

750 

1.029 

10.69 

8.74 

.656 

.542 

.159 

.066 

.778 

.578 

.155 

.045 

26 

650 

■  1.030 

9.14 

7.30 

.630 

.502 

.162 

.055 

.745 

.513 

.175 

.057 

27 

1,040 

1.024 

9.34 

7.74 

.550 

.399 

.164 

.052 

.656 

.460 

.148 

.048 

28 

960 

1.026 

10.52 

8.41 

.628 

.627 

.222 

.070 

.848 

.612 

.189 

.047 

29 

970 

1.028 

9.90 

7.97 

.634 

.556 

.233 

.032 

.790 

.575 

.156 

.059 

Total.. 

9,050 

116. 18 

97.24 

6.382 

5.465 

1.958 

.560 

8.712 

6.523 

1.595 

.594 

Mean.. 

'905 

1.028 

11.62 

9.72 

.ess 

.547 

.196 

.056 

.871 

.652 

.160 

.059 

t 
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feces  analyses — Continued. 


SUBJECT  No.  2A  (H.  W.  A.)— Pekiod  5. 


Urine— Continued. 


Feces. 


Gms. 
2.75 
2.55 
2.45 
2.30 
2.28 
2.50 
2.44 
2.62 
2.22 
2.38 


Gms. 
15. 32 
17.30 
15.08 
13.21 
11.58 
10.64 
7.0? 
10.52 
13. 68 
11.34 


24.49    125.69 
2.45     12.57 


Gms. 
1.78 
1.72 
1.68 
1.80 
1.87 
1.80 
2.11 
2.45 
1.87 
2.05 


19.13 
1.91 


""I 


Total  for  period . 
Mean  for  day . . . 


Weight. 


Gms. 
715 

72 


Gms. 
208. 14 
20.81 


Perct. 


70.89 


Gms. 

13.80 
1.38 


Gm^. 
41.83 
4.18 


Nitrogen  in— 

Food,  grams 122.73 

Urine,  grams 105. 54 

grams 13.80 

119.34 


BALANCES  FOR  PERIOD. 

Ether  extract  in— 


Food,  grams 1,329.63 

Feces,  grams 41. 83 


+1,287.80 


+3.39 
Nitrogen  utilization,  88.76  per  cent;  fat  utilization,  96.85  per  cent. 


SUBJECT  No.  2A  (H.  W.  A.)— Period  6. 


2.26 

2.78 
2.47 
2.78 
2.38 
2.40 
2.53 
2.51 
1.80 
2.60 


24.51 
2.45 


11.93 

18.82 
9.59 
12.16 
12.86 
14.62 
14.03 
13. 10 
14.03 
12.63 


133. 77 
13.  .38 


1.50 
1.25 
2.38 
1.83 
2.38 
2.11 
2.  .50 
2.27 
1.02 
2.00 


19.24 
1.92 


70 


Total  for  period . 
Mean  for  day . . . 


171.66 
17.17 


71.58 


10. 33 
1.03 


BALANCES  FOR  PERIOD. 


Nitrogen  in— 

Food,  grams 123. 89 

Vomitus,  grams  .      0. 23 

Urine,  grams 101.76 

Feces ,  grams 10. 33 

112.32 


+11.57 
Nitrogen  utilization,  91.47  per  cent 


41.56 
4.16 


Ether  extract  in— 

Food,  grams 1, 322. 10 

Vomitus,  grams  .    0. 58 

Feces,  grams 41. 56 

42.14 


+1.279. 
fat  utilization,  96.81  per  cent. 


SUBJECT  No.  2A  (H.  W.  A.)— Period  7. 


2.  60  !  12, 

2.61  i  12. 

2. 29  I  9. 
2.44  12. 
2. 56  12. 
2.51  11. 
2.33  I  12. 
2.  09  1  7, 

2. 30  I  7, 
2. 48  10, 


24.21 
2.42 


03 


98 

2.44 

28 

2.37 

82 

1.76 

63 

1.70 

51 

2.00 

34 

1.70 

86 

1.67 

60 

2.18 

60 

2.06 

64 

2.35 

20.23 
2.02 


100 
70 
80 
70 
60 
80 

100 

100 
80 

100 


84 


Total  for  period . 
Mean  for  dav 


824 
82 


204.  27 
20.43 


75.21 


13.84 
1.38 


BALANCES  FOR  PERIOD. 


Nitrogen  in— 

Food,  grams 121.12 

Urine,  grams 103.29 

Vomitus,  grams. .        .  04 

Feces,  grams 13. 84 

117. 17 


+3. 


35.76 
3.58 


Ether  extract  in — 

Food,  grams 1, 302. 50 

Vomitus,  grams  . .  1.  27 
Feces,  grams 35. 76 


37.03 


Nitrogen  utilization,  88.54  per  cent;  fat  utilization,  97.16  per  cent. 


+  1,265.47 


SUBJECT  No.  2B  (W.  D.  F.)— Period  9. 


2.  25     12.  63 

2.40 

+100 

2.  39     10.  64 

2.41 

+  100 

2.45 

15.43 

2.25 

80 

1.87 

14.15 

1.03 

75 

1.98 

13.10 

1.57 

70 

2.49 

9.82 

2.38 

60 

2.40 

9.35 

2.06 

40 

1.75 

14.03 

1.01 

20 

2.65 

13.80 

2.26 

30 

2.26 

18.47 

1.98 

20 

22.49 

131.42 

19.35 

2.25 

13.14 

1.94 

60 

Total  for  period. 
Mean  for  day 


1,292 
129 


298.  97 
29.90 


76.! 


20.16 
2.02 


63.70 
6.37 


Nitrogen  in — 

Food,  grams 122.  66 

Urine,  grams 116. 18 

Feces,  grams 20.16 

136.34 


BALANCES  FOR  PERIOD. 

Ether  extract  in — 

Food,  grams 1,175. 6o 

Feces,  grams 63.  70 


+1,111.' 


-13.68 
Nitrogen  utilization,  83.56  per  cent;  fat  utilization,  94.59  per  cent. 


62717*— 13- 


-20 
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COPPEK   AND   THE   HEALTH    OF    MAN. 

Quantitative  urine  and 
SUBJECT  No.  2B  (W.  D.  F.)— Period  10. 


Urine. 

^ 

Nitrogen. 

Sulphur. 

Date. 

> 

bo 
o 

'3 

1 

1 

i 

.a 

5 
2 

a 
a 

.2 

i 

a 

1 

,o 

1 

1 

> 

cc 

H 

t) 

o 

< 

\D 

PL, 

H 

►S 

^ 

W 

c.e. 

Gms. 

Gns. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

July    30 

820 

L031 

11.16 

9.06 

0.692 

0.663 

0.190 

0.047 

0.810 

0.571 

0.189 

0.050 

31 

760 

1.029 

9.00 

7.42 

.589 

.562 

.166 

.042 

.637 

.421 

.157 

.059 

Au^.     1 

760 

1.030 

11.10 

8.92 

.663 

.703 

.155 

.093 

.887 

.641 

.195 

.051 

2 

810 

1.030 

10.18 

8.43 

.598 

.600 

.148 

.066 

.681 

.497 

.167 

.017 

3 

790 

1.028 

9.05 

6.96 

.655 

.553 

.139 

.075 

.751 

.507 

.184 

.060 

4 

940 

1.026 

9.26 

7.54 

.621 

.515 

.145 

.053 

.689 

.469 

.159 

.061 

5 

750 

1.029 

7.98 

6.16 

.589 

.540 

.120 

.091 

.650 

.455 

.142 

.053 

6 

1,020 

1.029 

9.85 

7.80 

.679 

.517 

.158 

.077 

.665 

.463 

.143 

.059 

7 

740 

1.026 

7.49 

5.99 

.503 

.435 

.114 

.052 

.506 

.356 

.126 

.024 

8 

770 

1.026 

9.79 

7.78 

.632 

.580 

.144 

.071 

.688 

.499 

.159 

.030 

Total.. 

8,160 

94.86 

76.06 

6.221 

5.668 

1.479 

.667 

6.964 

4.879 

1.621 

.464 

Mean.. 

816 

1.028 

9.49 

7.61 

.622 

.567 

.148 

.067 

.696 

.488 

.162 

.046 

SUBJECT  No.  2B  (W.  D.  F.)— Period  11. 


Aug.     9 

790 

1.031 

10.15 

8.05 

0.644 

0.564 

0.148 

0.112 

0.671 

0.488 

0.120 

0.063 

10 

1,280 

1.023 

9.89 

8.01 

.634 

.535 

.144 

.081 

.728 

.533 

.106 

.089 

11 

2,400 

1.011 

10.76 

8.92 

.647 

.642 

.156 

.043 

.750 

.536 

.166 

.048 

12 

2,590 

LOU 

10.23 

8.29 

.716 

.575 

.180 

.054 

.777 

.559 

.172 

.046 

13 

1,230 

1.028 

9.50 

7.64 

.647 

.634 

.170 

.029 

.784 

.591 

.145 

.048 

14 

1,800 

1.018 

11.01 

9.15 

.647 

.464 

.219 

.022 

.756 

.569 

.152 

.035 

15 

1,150 

1.022 

9.39 

7.44 

.061 

.612 

.133 

.078 

.790 

.581 

.159 

.050 

16 

1,700 

1.022 

12.03 

10.01 

.651 

.396 

.258 

.037 

.808 

.562 

.177 

.069 

17 

1,720 

1.017 

12.01 

9.88 

.641 

.741 

.177 

.044 

1.029 

.811 

.155 

.063 

18 

1,630 

1.021 

9.95 

8.19 

.649 

.450 

.206 

.038 

.741 

.552 

.153 

.036 

Total.. 

16,290 

104. 92 

85.58 

6.537 

5.613 

1.791 

.538 

7.834 

5.782 

1.505 

.547 

Mean.. 

1,629 

1.020 

10.49 

8.56 

.654 

.561 

.179 

.054 

.783 

.578 

.151 

.055 

SUBJECT  No.  2B  (W.  D.  F.)— Period  12. 


Aug.    19 

1,000 

1.028 

8.14 

6.44 

0.624 

0.376 

0.192 

0.041 

0.673 

0.469 

0.154 

0.050 

20 

740 

1.032 

8.36 

6.62 

.661 

.461 

.159 

.068 

.765 

.540 

.156 

.003 

21 

800 

1.028 

10.18 

8.57 

.614 

.381 

.156 

.074 

.777 

.591 

.137 

.049 

22 

640 

1.029 

9.00 

6.9fi 

.649 

.417 

.151 

.092 

.739 

.553 

.124 

.062 

23 

810 

1.029 

10.04 

8.29 

.617 

.367 

.150 

.088 

.724 

.514 

.151 

.059 

24 

760 

1.024 

6.95 

5.70 

.472 

.251 

.151 

.067 

.496 

.337 

.125 

.034 

25 

1,240 

1.028 

12.76 

10.46 

.861 

.609 

.267 

.065 

.980 

.730 

.192 

.058 

26 

1,300 

1.024 

12.86 

10.78 

.645 

.517 

.209 

.058 

1.051 

.828 

.179 

.044 

27 

870 

1.033 

11.78 

9.92 

.670 

.448 

.205 

.095 

.914 

.680 

.180 

.054 

28 

1.190 

1.024 

12.58 

10.83 

.615 

.461 

.181 

.060 

.866 

.685 

.162 

.049 

Total. . 

9,350 

102.65 

84.57 

6.428 

4.288 

1.821 

.708 

7.985 

5.903 

1.560 

.522 

Mean.. 

935 

1.028 

10.27 

8.46 

.643 

.429 

.182 

.071 

.799 

.590 

.156 

.052 

SUBJECT  No.  3  (J.  F.  J.)— Period  1. 


May     1 

1,220 

1.018 

10.77 

9.46 

0.486 

0.354 

0.106 

0.098 

0.715 

0.558 

0.105 

0.052 

2 

780 

1.034 

11.70 

9.85 

.472 

.502 

.122 

.094 

.908 

.747 

.108 

.053 

3 

1,290 

1.021 

12.89 

10.44 

.470 

.497 

.120 

.054 

.901 

.736 

.117 

.048 

4 

960 

1.023 

11.07 

9.52 

.455 

.497 

.106 

.052 

.764 

.609 

.109 

.046 

5 

1,190 

1.022 

10.68 

9.09 

.434 

.488 

.101 

.076 

.734 

.577 

.103 

.054 

6 

1,400 

1.020 

10.24 

8.85 

.431 

.396 

.141 

.064 

.773 

.602 

.125 

.046 

7 

850 

1.025 

11.07 

9.67 

.450 

.374 

.126 

.070 

.862 

.699 

.115 

.048 

8 

930 

1.025 

10.46 

9.22 

.437 

.370 

.115 

.060 

.719 

.588 

.093 

.038 

9 

1,050 

1.024 

10.94 

9.79 

.466 

.388 

.122 

.068 

.787 

.642 

.112 

.033 

10 

1,080 

1.023 

10.24 

8.78 

.450 

.405 

.133 

.064 

.746 

.588 

.115 

.043 

Total.. 

10,750 

110. 06 

94.67 

4.551 

4.271 

1.192 

.700 

7.909 

6.346 

1.102 

.461 

Mean.. 

1,075 

1.024 

11.01 

9.47 

.455 

.427 

.119 

.070 

.791 

.635 

.110 

.046 
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fecei  onaZystfS— Continued. 


SUBJECT  No.  2B  (W.  D.  F.)— Pewod  10. 


Urine— Continued . 


g-'^ 


>.'0 


Weight. 


Gms. 
2.69 
2.33 
2.67 
2.09 
1.67 
1.74 
1.88 
1.98 
1.55  I 
2.27  i 


Gms. 
13.78 
13.68 
12.86 
13.33 
14.26 
14.62 
13.10 
15.32 
12.74 
14.50 


Gms. 
2.99 
2.58 
2.82 
2.00 
1.69 
1.15 
1.81 
1.22 
1.35 
2.38 


Total  for  peroid . 
Mean  for  day..., 


20 
20 
40 
50 
20 
40  I  Nitrogen  in— 


Gms. 

1,438 

144 


Gms. 
284.44 
28.44 


Perct. 


80.22 


Gms. 
23.58 
2.36 


Gvis. 
57.52 
5.75 


BALANCES  FOR  PERIOD. 


20.87 
2.09 


138. 19  1  19.  99 
13.82  I     2.00 
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Food,  grams 122.53 

Urine,  grams 94. 86 

Feces,  grams 23. 58 

118. 44 


+4.09 
Nitrogen  utilization,  80.77  per  cent;  fat  utilization,  95.44  per  cent. 


Ether  extract  in— 

Food,  grams 1, 261. 90 

Feces,  grams 57. 52 


+1,204.; 


SUBJECT  No.  2B  (W.  D.  F.)— Period  11. 


2.48 
2.12 
2.48 
2.28 
1.90 
2.17 
1.99 
2.39 
2.67 
2.58 


11.46 
17.54 
17.96 
20.29 
13.10 
21.63 
17.54 
27.83 
20.93 
25.02 


2.02 
1.87 
1.80 
1.59 
1.70 
1.19 
2.04 
.75 
2.68 
1.55 


23.06   193.30     17.19  I. 
2.  31      19.  33       1.  72 


50  I 
50 
20  I 
10  I 
20  ! 
5 

30 
40 
50 
40 


32 


Total  for  period. 
Mean  for  day 


1,409 
141 


288.  00 
28.80 


79.56 


18.60 
1.86 


50.02 
5.00 


BALANCES  FOR  PERIOD. 


Nitrogen  in— 

Food,  grams 145.69 

Urine,  grams 104. 92 

Feces,  grams 18. 60 

123.  52 


Ether  extract  in — 

Food,  grams 1,505.33 

Feces,  grams 50.02 


+1,455.31 


+22.17 
Nitrogen  utilization,  87.23  per  cent;  fat  utilization,  96.68  per  cent. 


SUBJECT  No.  2B  (W.  D.  F.)— Period  12. 


2.07 
1.83 
2.15 
1.75 
2.19 
1.28 
3.35 
2.99 
2.59 
2.28 


18.71 
11.93 
11.69 
9.35 
10.99  , 
10.52  I 
19.88 
19.76  ! 
12.86  ' 
14.73  i 


1.01 
1.60 
1.38 
1.64 
1.17 
.20 
2.34 
1.82 
1.98 
1.51 


22.48  tl40.42 
2.25  I  14.04 


14.65 
1.47 


Total  for  period . 
Mean  for  day 


1,077 
108 


211. 63 
21.16 


.35 


14.75 
1.48 


43.30 
4.33 


Nitrogen  in— 

Food,  grams 134. 95 

Urine,  grams 102.65 

grams 14.75 

117. 40 


BALANCES  FOR  PERIOD. 

Ether  extract  in— 


+17.55 
Nitrogen  utilization,  89.07  per  cent;  fat  utilization, 


Food,  grams 1,389.14 

Feces,  grams 43.30 


+1,545.84 


3.88  per  cent. 


SUBJECT  No.  3  (J.  F.  J.)— Period  1. 


1.83 

10.17 

• 
1.09 

10 

2.08 

8.54 

2.14 

40 

2.43 

10.76 

1.93 

40 

2.43 

10.76 

2.04 

30 

2.12  1  13.56 

1.69 

10 

1.82  ;  15.32 

1.29 

10 

2.18  10.76 

1.70 

20 

2.44  :  10.52 

1.60 

20 

2.34  11.93 

1.57 

30 

2.04  :  13.10 

1.10 

25 

21.71  115.42 

16.15 

2.17  11.54 

1.62 

24 

Total  for  period . 
Mean  for  day 


101 


234. 36 
23.44 


76.75 


15.12 
1.51 


42.64 
4.26 


BALANCES  FOR  PERIOD. 


Nitrogen  in — 

Food,  grams 136.58 

Urine,  grams 110.06 

Feces,  grams 15. 12 

125.18 


Ether  extract  in — 

Food,  grams 954.79 

Feces,  grams 42.64 


+  912.15 


+11.40 
Nitrogen  utilization,  88.93  jer  cent;  fat  utilization,  95.63  per  cent. 
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COPPER   AND    THE    HEALTH    OF    MAN". 

Quantitative  urine  and 
SUBJECT  No.  3  (J.  F.  J.)— Period  2. 


Urine. 

^ 

Nitrogen. 

Sulphur. 

Date. 

i 

C3 

1 

.a 

c3 
§ 

■6 
1 

1 

6 

i 

1 

o 

> 

^ 

o 

Eh 

B 

a 

^ 

§ 

^ 

6 
w 

c.c. 

Gws. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Mav    11 

1,070 

1.023 

10.59 

9.11 

0.433 

0.430 

0.141 

0.081 

0.751 

0.575 

0.118 

0.058 

12 

1,190 

1.023 

10.66 

9.20 

.402 

.417 

.128 

.068 

.699 

.524 

.110 

.065 

13 

1,290 

1.018 

10.49 

8.94 

.404 

.475 

.112 

.072 

.750 

.593 

.091 

.066 

14 

1,420 

1.018 

9.99 

8.32 

.408 

.479 

.120 

.069 

.671 

.542 

.091 

.038 

15 

790 

1.026 

8.89 

7.67 

..384 

.421 

.122 

.064 

.688 

.540 

.090 

.058 

16 

990 

1.026 

10.01 

8.58 

.416 

.410 

.111 

.039 

.697 

.548 

.088 

.061 

17 

1,120 

1.022 

8.67 

7.37 

.383 

.470 

.105 

.050 

.653 

.491 

.101 

.061 

18 

1,030 

1.021 

7.90 

6.66 

.373 

.399 

.100 

.057 

.613 

.499 

.078 

.036 

19 

890 

1.027 

8.43 

6.94 

.476 

.408 

.130 

.060 

.644 

.481 

.096 

.067 

20 

1,060 

1.024 

9.08 

7.80 

.413 

.412 

.123 

.046 

.667 

.522 

.101 

.044 

Total.. 

10,850 

94.71 

80.59 

4.092 

4.321 

1.192 

.606 

6.833 

5.315 

.964 

.554 

Mean.. 

1,085 

1.023 

9.47 

8.06 

.409 

.432 

.119 

.061 

.683 

.532 

.096 

.055 

SUBJECT  No.  3  (J.  F.  J.)— Period  3. 


May    21 

1,180 

1.020 

9.40 

8.02 

C.422 

0.392 

0.128 

0.057 

0.701 

0.555 

0.097 

0.049 

22 

1,100 

1.024 

10.79 

9.37 

.438 

.423 

.148 

.068 

769 

.608 

.112 

.049 

23 

1,200 

1.021 

10.28 

8.91 

.382 

.461 

.123 

.063 

.744 

.601 

.087 

.056 

24 

1,210 

1.021 

10.20 

8.84 

.404 

.466 

.133 

.065 

.725 

.576 

.115 

.034 

25 

1,340 

1.021 

9.89 

8.58 

.386 

.421 

.145 

.060 

-.668 

.522 

.099 

.047 

26 

1,270 

1.020 

9.14 

7.61 

.443 

.517 

.130 

.065 

.788 

.630 

.103 

.055 

27 

720 

1.030 

9.81 

8.45 

.392 

.497 

.125 

.083 

.758 

.646 

.066 

.046 

28 

1,230 

1.021 

10.82 

9.43 

.445 

.435 

.151 

.  064 

.739 

.588 

.094 

.057 

29 

770 

1.028 

7.94 

6.96 

.349 

.338 

.105 

.059 

.598 

.457 

.090 

.051 

30 

1,070 

1.025 

10.58 

9.02 

.425 

.446 

.141 

.060 

.795 

.653 

.105 

.037 

Total.. 

11,090 

98.85 

85.19 

4.086 

4.396 

1.329 

.644 

7.285 

5.836 

.968 

.481 

Mean.. 

1,109 

1.023 

9.89 

8.52 

.409 

.440 

.133 

.064 

.729 

.584 

.097 

.048 

SUBJECT  No.  3  (J.  F.  J.)— Period  4. 


May    31 

700 

1.029 

9.62 

8.01 

0.400 

0.547 

0.112 

0.053 

0.718 

0.589 

0.081 

0.048 

June     1 

1,040 

1.023 

9  79 

8  36 

.377 

.479 

.136 

.044 

.631 

.490 

.088 

.053 

2 

1,140 

1.024 

9.13 

7.82 

.361 

.423 

.130 

.070 

.622 

.488 

.092 

.042 

3 

1,380 

1.019 

10.09 

8.74 

.346 

.457 

.144 

.062 

.726 

.582 

.094 

.050 

4 

1,240 

1.023 

10.94 

9.46 

.414 

.385 

.148 

.067 

.740 

.571 

.103 

.066 

6 

1,120 

1.024 

10.23 

8.73 

.401 

.329 

.125 

.066 

.680 

.535 

.084 

.061 

6 

960 

1.027 

10.15 

8.60 

.359 

.363 

.128 

.083 

.684 

.530 

.087 

.067 

7 

1,160 

1.  023 

11.07 

9.61 

.385 

.381 

.145 

.073 

.730 

.560 

.089 

.081 

8 

1,180 

1.024 

11.08 

9.59 

.378 

.370 

.144 

.066 

.754 

.611 

.094 

.049 

9 

1,080 

1.025 

10.38 

8.95 

.381 

.383 

.147 

.074 

.778 

.626 

.101 

.051 

.568 

Total.. 

11,000 

102.  48 

87.87 

3.802 

4.117 

1.359 

.658 

7.063 

5.  582 

.913 

Mean.. 

1,100 

1.024 

10.25 

8.79 

.380 

.412 

.136 

.066 

.706 

.558 

.091 

.057 

SUBJECT  No.  3  (J.  F.  J.)— Period  5. 


June   10 

1,270 

1.022 

12.40 

10.77 

0.377       0 

448 

0.  177 

0.059 

0.862 

0.701 

0.100 

0.06] 

11 

790 

1.028 

9.83 

8.57 

.371 

437 

.137 

.066 

.841 

.696 

.073 

.072 

12 

940 

1.026 

10.68 

9.30 

.422 

345 

.161 

.068 

.688 

.560 

.070 

.058 

13 

660 

1.  030 

9.06 

7.73 

.428 

435 

.145 

.069 

.710 

.570 

.099 

.041 

14 

860 

1.028 

10.13 

8.65 

.401 

468 

.136 

.068 

.724 

.580 

.096 

.048 

15 

830 

1.027 

9.51 

8.11 

.391 

448 

.130 

.079 

.717 

.575 

.075 

.067 

16 

750 

1.031 

9.16 

7.70 

.397 

405 

.126 

.088 

.615 

.481 

.076 

.058 

17 

780 

1.028 

8.84 

7.39 

.397 

367 

.111 

.103 

.662 

.519 

.082 

.061 

18 

900 

1.028 

9.50 

8.11 

.375 

417 

.130 

.094 

.767 

.621 

.093 

.053 

19 

840 

1.029 

8.89 

7.61 

.356 

388 

.111 

.098 

.675 

.541 

.097 

.037 

Total.. 

8,620 

98.00 

83.94 

3. 915       4 

158 

1.  364 

.792 

7.261 

5.844 

.861 

.556 

Mean.. 

862 

1.028 

9.80 

8.39 

.392 

416 

.136 

.079 

.726 

.584 

.086 

.056 

LONG  S  EXPERIMENTS. 
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feces  analyses — Continued. 


SUBJECT  No.  3  (J.  F.  J.)— PERIOD  2. 


Urine— Continued. 

Feces. 

1 

If 

Weight. 

i 

g 

2 

K 

hi 

1 

o 

Gms. 
2.06 
1.89 
1.80 
1.66 
1.70 
1.81 
1.64 
1.92 
2.02 
1.97 

Gms. 
11.81 
11.81 
12.39 
12.28 
10.06 
12.74 
12.04 
11.69 
14.03 
13.91 

Gms. 
1.12 
1.00 
1.30 
1.06 
1.27 
1.16 
1.05 
1.14 
1.31 
.98 

40 
40 
30 
50 
40 
30 
50 
30 
30 
20 

Gms. 
904 
90 

Gms. 
221.21 
22.12 

Perct. 
"75.'53' 

Gms. 

15.28 
1.53 

Gms. 
33.18 

Mean  for  day            

3.32 

Nitrogen  in— 

Food,  grams 

Urine,  grams 

Feces,  grams 

Nitrogen  utilization 

BAiAXCES  FOE  PERIOD. 

1  Ether  extract  in — 
110.77            Food,  grams... 

94. 71                        Feces,  grams. . . 

15.28 
109.99 

per  cen 

1,004.42 
33.18 

+971.24 

18.47 
1.85 

122.76 
12.28 

11.39 
1.14 

■"36' 

+0.78 
86.21  per  cent 

;  fat 

utiHzation,  96.68 

t. 

SUBJECT  No.  3  (J.  F.  J.)— Period  3. 


2.20 
2. 58 
2.18 
2.06 
1.82 
1.47 
2.15 
2.16 
1.69 
2.20 


11.93 

1.58 

10.99 

1.36 

12.63 

1.35 

14.15 

1.48 

14.97 

1.12 

11.69 

1.19 

9.24 

2.16 

14.03 

1.64 

10.41 

1.22 

14.03 

1.78 

20     Total  for  period , 

20  I  Mean  for  day 

30  I 


20.51    124.07  I  14.88 
2.05     12.41  I     1.49 

I  i 


15 
10 
20 
20 
20 
20 
Trace. 


18 


905     201.54 
91       20. 15 


,     13.94 

77.73  I       1.39 


35.75 
3.58 


BALANCES  FOR  PERIOD. 


Nitrogen  in — 

Food,  grams 112. 45 

Urine,  grams 98. 85 

ireces,  grams 13.94 

112.79 


Ether  extract  in— 

Food,  grams 995. 90 

3,  grams 35.75 


+960. 15 


-0.34 
Nitrogen  utilization,  87.60  per  cent;  fat  utilization,  96.41  per  cent. 


SUBJECT  No.  3  (J.  F.  J.)— Period  4. 


2. 13       8. 42 

2.11 

30 

2.03     11.81 

1.57 

20 

2.01     13.68 

1.15 
1.48 

20 
20 

2. 03     15. 08 

2.32     14.97 

1.40 

30 

2.  22     12.  86 

1.47 

50 

1.90       9.94 

1.26 

30 

2.25     12.63 

1.45 

30 

2.33  ■  12.63 

1.62 

20 

2.11  !  14.85 

1.62 

10 

21.33    126.87 

15.13 

2.13     12.69 

1.51 

26 

Total  for  period . 
Mean  for  dav — 


881 


225.62 
22.56 


74.39 


14.71 
1.47 


BALANCES  FOR  PERIOD. 


Nitrogen  in — 

Food,  grams 135. 36 

Urine,  grams...  102.48 


Feces,  grams 14.71 


117. 19 


Ether  extract  in — 
Food,  grams... 
Feces,  grams.. 


46.08 
4.61 


1, 057. 94 
46.08 


+  1,011. 


+  18.17 
Nitrogen  utilization,  89.13  per  cent;  fat  utilization,  95.64  per  cent 


SUBJECT  No.  3  (J.  F.  J.)— Period  5. 


2.23 
1.96 
2.40 
2.14 
2.14 
2.13 
1.92 
1.97 
2.07 
2.20 


12.98 
10.41 
12.16 
8.42 
12.86 
12.86 
12.16 
11.81 
15.90 
13.56 


21.16    123.12     17.22 
2. 12  I  12. 31       1. 72 

1 


1.67 
1.93 
1.89 
1.80 
2.02 
1.95 
1.62 
1.17 
1.85 
1.32 


27 


Total  for  period. 
Mean  for  day — 


884 


217. 73 
21.77 


75.37 


14.41 
1.44 


35.09 
3.5' 


BALANCES  FOR  PERIOD. 


Nitrogen  in — 

Food,  grams 123.09 

Urine,  grams. ..    98.00 

Feces,  grams 14. 4i 

112.41 


Ether  extract  in— 

Food,  grams 1,042.68 

i,grains 35.09 


+1,007.59 


+  10.68 
Nitrogen  utuization,  88.29  per  cent;  fat  utilization,  96.63  per  cent. 
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COPPEE  AND   THE   HEALTH   OP   MAN". 

Quantitative  urine  and 
SUBJECT  No.  3  (J.  F.  /.)— Period  6. 


Urine. 

>> 

Nitrogen. 

Sulphur. 

Date. 

i 

o 

a 

3 

-i 

C8 

1 

o 

B 

•6 
1 

6 

a 

"cs 

.2 

1 

1 

i 

O 

ft 

o 

2 

® 

a 

•^ 

D 

o 

o 

® 

> 

CQ 

^ 

\D 

o 

< 

t3 

Ph 

^ 

ti 

IZi 

H 

c.c. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

June   20 

850 

1.027 

9.13 

7.72 

0.402 

0.417 

0.145 

0.050 

0.654 

0.486 

0.118 

0.050 

21 

890 

1.026 

9.37 

a  03 

.377 

.354 

.115 

.083 

.640 

.512 

.075 

.053 

22 

1,040 

1.026 

10.74 

9.39 

.422 

.370 

.144 

.082 

.779 

.639 

.106 

.034 

23 

870 

L030 

9.67 

8.28 

.424 

.374 

.122 

.078 

.751 

.586 

.115 

.050 

24 

1,030 

1.027 

11.42 

9.95 

.376 

.347 

.147 

.084 

.799 

.637 

.121 

.041 

25 

760 

L031 

9.79 

8.34 

.415 

.497 

.112 

.093 

.752 

.622 

.087 

.043 

26 

19.79 

8.84 

27 

1,070 

L019 

7.46 

.436 

.446 

.108 

.100 

.622 

.479 

.104 

.039 

28 

840 

L029 

9.26 

7.68 

.409 

.426 

.111 

.106 

.776 

.629 

.101 

.046 

29 

810 

L029 

9.87 

8.48 

.415 

.466 

.142 

.090 

.703 

.548 

.093 

.062 

Total.. 

8,160 

97.88 

75.33 

3.676 

3.697 

1.146 

.766 

6.476 

5.138 

.920 

.418 

Mean.. 

907 

L027 

19.79 

8.37 

.408 

.411 

.127 

.085 

.720 

.571 

.102 

.046 

SUBJECT  No.  3  (J.  F.  J.)— Period  7. 


June   30 

910 

1.028 

9.39 

7.88 

0.427 

0.482 

0.117 

0.103 

0.657 

0.502 

0.091 

0.064 

July      1 

790 

L027 

8.67 

7.26 

.395 

.450 

.123 

.106 

.724 

601 

.081 

.042 

2 

760 

1.  030 

10*17 

a  76 

.387 

.444 

.145 

.123 

.809 

.634 

.113 

.062 

3 

970 

1.027 

11.01 

9.71 

.369 

.412 

.142 

.104 

.739 

.568 

.  121 

.050 

4 

1,050 

L020 

10.83 

9.56 

.339 

.473 

.131 

.  100 

.733 

.555 

.  Ill 

.067 

5 

810 

1.025 

9.00 

7.65 

.359 

.401 

.112 

.090 

.670 

.530 

.112 

.028 

6 

800 

1.028 

8.67 

7.20 

.371 

.417 

.112 

.120 

.695 

.544 

.102 

.049 

7 

900 

L026 

9.12 

7.73 

.358 

.370 

.126 

.075 

.669 

.542 

.096 

.031 

8 

690 

1.028 

a  18 

6.88 

357 

.412 

.109 

.084 

.568 

.446 

.086 

.036 

9 

680 

1.027 

7.23 

5.81 

.377 

.394 

.092 

.103 

.519 

.387 

.084 

.048 

Total.. 

8,360 

92.  27  ' 

7a  44 

3.739 

4.255 

1.209 

1.008 

6.783 

5.309 

.997 

.477 

Mean.. 

836 

L027 

9.23 

7.84 

.374 

.426 

.121 

.101 

.678 

.531 

.100 

.048 

SUBJECT  No.  3  (J.  F.  J.)— Period  8. 


July    10 

930 

1.026 

8.11 

6.87 

0.364 

0.338 

0.112 

0.084 

0.633 

0.500 

0.087 

0.046 

11 

830 

1.027 

9.05 

7.68 

.340 

.396 

.123 

.062 

.702 

.564 

.083 

.055 

12 

870 

1.028 

9.72 

a  30 

.381 

.367 

.128 

.093 

.721 

.557 

.112 

.052 

13 

1,100 

1.021 

10.04 

a  62 

.333 

.441 

.105 

.099 

.651 

.525 

.081 

.045 

14 

870 

1.029 

a  86 

7.55 

.352 

.358 

.083 

.111 

.671 

.511 

.113 

.047 

15 

1,200 

1.020 

10.35 

9.07 

.356 

.401 

.137 

.071 

.731 

.565 

.122 

.044 

16 

930 

1.025 

9.29 

7.90 

.356 

.379 

.231 

.076 

.669 

.507 

.110 

.052 

17 

1,960 

1.026 

10.00 

a  66 

.318 

.459 

.202 

.064 

.693 

.517 

.114 

.062 

18 

990 

1.024 

10.23 

a  80 

.362 

.370 

.137 

.092 

.703 

.549 

.111 

.043 

19 

1,140 

1.024 

11.70 

10.01 

.342 

.444 

.280 

.071 

.771 

.599 

.116 

.056 

Total.. 

10,820 

97.35 

83.46 

3.504 

3.953 

1.538 

.823 

6.945 

5.394 

1.049 

.502 

Mean.. 

1,082 

1.025 

9.74 

a  35 

.350 

.395 

.154 

.082 

.695 

.539 

.105 

.050 

SUBJECT  No.  3  (J.  F.  J.)— Period  9. 


July    20 

840 

1.027 

10.45 

9.04 

0.352 

0.473 

0.220 

0.074 

0.750 

0.596 

0.096 

0.058 

?l 

760 

1.028 

9.40 

a  16 

.380 

.338 

.134 

.092 

.762 

.591 

.104 

.067 

22 

730 

1.027 

9.65 

a  32 

.362 

.408 

.119 

.082 

.745 

.602 

.106 

.037 

23 

700 

1.028 

a  84 

7.57 

.328 

.399 

.134 

.083 

.673 

.532 

.107 

.034 

24 

870 

1.030 

10.13 

a  66 

.373 

.421 

.183 

.059 

.865 

.701 

.117 

.047 

25 

.      600 

1.029 

a  67 

7.30 

.346 

.419 

.092 

.119 

.655 

.507 

.096 

.052 

26 

600 

1.029 

7.45 

6.09 

.318 

.358 

.073 

.141 

.578 

.410 

.111 

.057 

27 

860 

1.024 

a  63 

7.34 

.373 

.289 

.141 

.085 

.618 

.460 

.126 

.032 

28 

750 

1.027 

7.93 

6.49 

.323 

.383 

.134 

.086 

.693 

.511 

.125 

.057 

29 

720 

1.030 

a  72 

7.26 

.376 

.399 

.159 

.064 

.721 

.531 

.125 

.065 

Total.. 

7,430 

89.87 

76.23 

3.531 

3.887 

1.389 

.885 

7.060 

5.441 

1.113 

.506 

Mean.. 

743 

1.028 

a  99 

7.62 

.353 

.389 

.139 

.089 

.706 

.544 

.111 

.051 

i  Bottle  broken;  mean  for  9  &gaxe&. 
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fecti  analyses — Continued. 


SUBJECT  No.  3  (J.  F.  J.)— Period  6. 


Urine— Continued. 

Feces. 

If 

PL, 

3 
w 

O 

3 

r 

it 

Weight. 

1 

I 

i 

1 

►> 

« 

1 

Gtus. 
2.10 
2.00 
2.31 
2.20 
2.28 
2.06 

Gms. 
14.03 
13.91 
16.37 

Oms. 
1.91 
1.82 
1.52 

20 

Totq,]  for  period 

Gms. 

812 

81 

Gms. 
168.73 
16.87 

Perct. 
'"79.' 22' 

Gms. 

10.23 

1.02 

Gms. 
34.51 

60 
30 

Mean  for  day 

3.45 

12.86  1     1.52 
15.90  1     1.89 
12.04  1     2.42 

30 
20 
10 

BALANCES  I 

Nitrogen  in— 

Food,  grams 117. 65 

Urine,  grams...    97.88 

Feces,  grains 10.23 

108.11 

OK  PERIOD. 

Ether  extract  in— 

Food,  grams 1.010.07 

1.G8 
1.74 
2.17 

i4.97  1     i.98 
13.80       1.38 
14.38       2.24 

Trace. 
15 
20 

Feces,  \ 

jrams 

34.51 

+975. 56 

18.84 
2.09 

128. 2u  i  16.  (-,8 
14.25       1.85 

""'23' 

+9.54 
Nitrogen  utilisation,  91.30  per  cent, 

fat  utilization,  96.58  per  cent. 

SUBJECT  No.  3  (J.  F.  J.)— Period  7. 


1.93     15.20 

1.88 

40 

1. 96     12. 39 

1.38 

40 

2.22  !  12.28 

1.86 

50 

2.28  j  14.26 

1.82 

40 

2.04  I  11.93 

2.04 

30 

1.96  1  10.29 

1.45 

20 

1.86  1  12.86 

1.43 

20 

2.05  1  13.91 

1.51 

10 

2.07  i  10.03 

1.73 

20 

1.64  1  11.46 

1.43 

20 

20.01  ,124.64 

16.53 

2.  00  1  12.  46 

1.65 

29 

Total  for  period . 
Mean  for  day 


241.56 
24.16 


78.00 


16.25 
1.63 


40.19 
4.02 


BALANCES  FOR  PERIOD. 


Nitrogen  in — 
Food,  grams. . 
Urine,  grams. 
Feces,  grams. 


92.27 
16.25 


114.27 


108. 52 


+5.75 
Nitrogen  utilization,  85.78  per  cent;  fat  utilization,  96.30  per  cent. 


Ether  extract  in — 

Food, grams 1,087.40 

Feces,  grams 40.19 

+1,047.21 


SUBJECT  No.  3  (J.  F.  J.)— Period  8. 


1.99 

13.91 

2.04 

13.21 

1.97 

12.28 

2.24 

13.10 

2.06 

12.86 

2.06 

14.97 

1.90 

12.10 

2.09 

12. 86 

2.39 

14.26 

2.60 

15.43 

21.34    135.04 

2. 13     13. 50 

1.32 
1.84 
1.47 
1.68 
1.63 
1.52 
1.19 
1.78 
1.63 
1.69 


15.75 
1.58 


28 


Total  for  period . 
Mean  for  day... 


187.40 
18.74 


78.31 


12.53 
1.25 


balances  FOR  PERIOD. 


Nitrogen  in— 

Food,  grains 125.41 

Urine,  grams 97.  35 

Feces,  grams 12. 53 

109.88 


42.42 
4.24 


Ether  extract  in — 

Food,  grams 886.99 

Feces,  grams 42.42 


+844.57 


+15.53 
Nitrogen  utilization,  90.01  per  cent;  fat  utilization,  95.22  per  cent. 


SUBJECT  No.  3  (J.  F.  J.)— Period  9. 


2.70 
2.24 
2.16 
2.00 
2.09 
1.63 
1.54 
1.56 
1.80 
2.06 

10.87 
10.52 
8.54 
9.70 
16.37 
8.77 
9.12 
12.98 
11.34 
10.87 

2.45 
1.82 
1.81 
1.76 
2.25 
1.67 
1.38 
.91 
1.38 
2.02 

30 
30 
30 
30 
30 
50 
20 
50 
50 
50 

Total  for  period 

845 

200.27    

20.03       76.30 

11.91 
1.19 

57.21 

Mean  for  day      

85 

5  72 

balances  i 

Nitrogen  in— 

Food,  grams 103.70 

Urine,  grams 89.87 

Feces,  grams 11.91 

101.78 

OR  PERIOD. 

Ether  extract  in— 
Food,  grams... 
Feces,  grains. . 

per  cent 

836.21 
57.21 

+779.00 

19.78 
1.98 

109.08 
10.91 

17.45 
1.75 

""37' 

+1.92 
Nitrogen  utilization,  88.52  per  cent 

fat 

utilization,  93.16 

ai2 


COPPER  AND   THE   HEALTH    OF    MAK. 


Qtuintitative  urine  arid 


SUBJECT  No.  3  (J.  F,  J.)— PERIOD  10. 


Urine. 

>. 

Nitrogen. 

Sulphur. 

Date. 

& 

O 

o 

<G 

"i 

3 

i 

j 

.2 

1 

6 

1 

o 

^ 

"3 

3 

"3 

.£3 

> 

M 

i^ 

0 

« 

< 

t3 

PL, 

H 

^ 

H 

c.c. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

July    30 

CW 

1.029 

8.44 

l.'2A 

0.338 

0.388 

0.117 

0.100 

0.602 

0.429 

0.134 

0.039 

31 

750 

1.028 

8.11 

6.99 

.309 

.329 

.086 

.111 

.536 

.367 

.097 

.072 

Aug.     1 

540 

1.029 

7.38 

6.07 

.318 

.399 

.036 

.151 

.620 

.452 

.079 

.089 

2 

660 

1.029 

8.95 

7.56 

.355 

.466 

.092 

.110 

.618 

.457 

.083 

.078 

3 

650 

1.029 

7.24 

5.82 

.344 

.376 

.036 

.155 

.534 

.390 

.115 

.029 

4 

650 

1.026 

6.87 

5.85 

.328 

.284 

.029 

.135 

.558 

.389 

.107 

.062 

5 

690 

1.024 

7.01 

5.92 

.321 

.280 

.029 

.167 

.501 

.337 

.092 

.072 

6 

920 

1.020 

7.14 

5.91 

.317 

.347 

.036 

.143 

.458 

.329 

.072 

.057 

7 

710 

1.022 

6.13 

4.73 

.346 

.376 

.064 

.125 

.442 

.308 

.093 

.041 

8 

620 

1.027 

6.48 

5.28 

.332 

.237 

.025 

.156 

.420 

.310 

.078 

.032 

Total.. 

6,850 

73.75 

61.37 

3.308 

3.482 

.550 

1.353 

5.289 

3.768 

.950 

.571 

Mean.. 

685 

1.026 

7.38 

6.14 

.331 

.348 

.055 

.135 

.529 

.377 

.095 

.057 

SUBJECT  No.  3  (J.  F.  J.)— Period  11. 


Aug.      9 

590 

1.029 

5.61 

4.52 

0.337 

0.253 

0.026 

0.159 

0.390 

0.290 

0.073 

0.027 

10 

740 

1.026 

7.56 

6.26 

.364 

.296 

.033 

.147 

.578 

.417 

.144 

.017 

11 

890 

1.023 

8.07 

6.91 

.336 

.403 

.058 

.091 

.541 

.395 

.086 

.060 

12 

660 

1.028 

6.73 

5.49 

.360 

.376 

.065 

.085 

.506 

.378 

.095 

.033 

13 

530 

1.030 

6.03 

4.95 

.333 

.405 

.047 

.096 

.458 

.336 

.074 

.048 

14 

740 

1.026 

7.85 

6.48 

.352 

.419 

.094. 

.084 

.514 

.391 

.088 

.035 

15 

690 

1.025 

6.62 

5.37 

.355 

.345 

.045 

.140 

.442 

.310 

.098 

.034 

16 

1653 

1.030 

6.88 

5.51 

.355 

.414 

.036 

.138 

.515 

.396 

.090 

.029 

17 

900 

1.022 

7.21 

5.89 

.340 

.421 

.070 

.103 

.619 

.470 

.086 

.063 

18 

•    800 

1.027 

7.07 

5.87 

.346 

.354 

.097 

.071 

.509 

.384 

.086 

.039 

Total.. 

7,193 

69.f>3 

57.25 

3.478 

3.686 

.571 

1.114 

5.072 

3.767 

.920 

.385 

Mean.. 

719 

1.027 

6.96 

5.73 

.348 

.369 

.057 

.111 

.507 

.377 

.092 

.039 

SUBJECT  No.  3  (J.  F.  J.)— Period  12. 


Aug.    19 

1,330 

1.018 

7.74 

6.56 

0.345 

0.302 

0.123 

0.055 

0.530 

0.381 

0.100 

0.049 

20 

950 

1.022 

6.10 

4.94 

.333 

.305 

.053 

.117 

.522 

.376 

.089 

.057 

21 

810 

1.026 

6.51 

5.59 

.339 

.246 

.090 

.085 

.619 

.471 

.096 

.052 

22 

660 

1.029 

6.50 

5.30 

.328 

.302 

.048 

.116 

.513 

.381 

.072 

.060 

23 

710 

1.027 

6.40 

5.20 

.370 

.242 

.058 

.123 

.578 

.425 

.105 

.048 

24 

610 

1.030 

6.34 

5.06 

.356 

.269 

.120 

.085 

.528 

.369 

.106 

.053 

25 

1,040 

1.024 

7.83 

6.52 

.368 

.300 

.126 

.048 

.526 

.390 

.085 

.051 

26 

1,320 

1.020 

8.24 

6.77 

.336 

.381 

.109 

.089 

.724 

.553 

.122 

.049 

27 

780 

1.027 

7.18 

6.06 

.372 

.282 

.083 

.151 

.629 

.470 

.099 

.060 

28 

960 

1.023 

8.05 

6.84 

.343 

.311 

.083 

111 

650 

492 

.107 

.051 

Total. . 

9,170 

70.89 

58.84 

3.490 

2.940 

.893 

.980 

5.819 

4.308 

.981 

.530 

Mean.. 

'917 

1.025 

7.09 

5.88 

.349 

.294 

.089 

.098 

.582 

.431 

.098 

.053 

SUBJECT  No.  4  (W.  S.  G. 

—Period  1. 

May      1 

1,020 

1.018 

11.30 

9.72 

0.604 

0.408 

0.150 

0.044 

0.870 

0.677 

0.141 

0.052 

2 

1,660 

1.017 

11.73 

9.87 

.596 

.620 

.145 

.025 

.865 

.675 

.136 

.054 

3 

1,400 

1.018 

10.88 

9.17 

.624 

.526 

.155 

.029 

.766 

.587 

.136 

.043 

4 

1,070 

1.023 

10.66 

9.05 

.600 

.473 

.164 

.024 

.784 

.610 

.127 

.047 

5 

1,550 

1.016 

9.82 

8.06 

.604 

.520 

.137 

.045 

.699 

.515 

.125 

.059 

6 

1,470 

1.018 

9.99 

8.30 

.651 

.468 

.151 

.034 

.736 

.551 

.135 

.050 

7 

1,980 

1.013 

9.43 

7.93 

.601 

.388 

.137 

.026 

.713 

.556 

.113 

.044 

8 

1,220 

:.  025 

10.88 

9.20 

.721 

.363 

.189 

.033 

.847 

.659 

.136 

.052 

9 

830 

1.026 

9.89 

8.15 

.648 

.520 

.141 

.034 

.735 

.585 

.115 

.035 

10 

§20 

1.029 

11.32 

9.66 

.617 

.497 

.172 

.029 

.814 

.634 

.135 

.045 

Total. . 

13,120 

105.  90 

89.11 

6.266 

4.783 

1.541 

.323 

7.829 

6.049 

1.299 

.481 

Mean. . 

1,312 

1.020 

10.59 

8.91 

.627 

.478 

.154 

.032 

.783 

.605 

.130 

.048 

1  An  approximately  known  amount  of  the  urine  of  the  subject  was  lost  by  being  mixed  with  that  of  No.  4. 
Calculated  values  for  the  whole  excretion  are  given. 
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313 


feces  analyses — ^Continued. 


SUBJECT  No.  3  (J.  F.  J.)— Period  10. 


Urine— Continued. 

Feces. 

1 

ii 

ti 

o  '" 

®    . 

•-si 

ii 

Weight. 

i 

a 
o 

1 
s 

1 

.52 

Gms. 
1.71 
1.60 
1.55 
1.80 
1.49 
1.31 
1.58 
1.37 
1.58 
1.44 

Gms. 
7.95 
7.83 
7.60 

10.64 

10.76 
8.18 
7.95 

10.76 
8.89 
8.54 

Gms. 

1.46 

1.37 

1.56 

1.89 

.97 

.88 

.82 

.88 

1.50 

1.01 

60 
60 
70 
60 
30 
70 
70 
60 
60 
60 

Total  for  period 

Gms. 

1,112 

111 

Gms. 
187.93 
18.79 

Perct. 
"83.'i6' 

Gms. 
13.23 
1.32 

Gms. 
34.69 

Mean  for  day         

'     3. 47 

Nitrogen  in— 

Food,  grams 

Urine,  grams 

Feces,  grams 

Nitrogen  utilization 

BALANCES  1 

76.85 

73.75 

'OR  PERIOD. 

Ether  extract  in— 
Food,  grams... 
Feces,  grams. . 

per  cent 

596.08 
34.69 

.98 

+561.39 

15.43  1  89.10 
1.54  1     8.91 

1 

12.34 
1.23 

"■'eo' 

-10.13 
82.78  per  cent 

fat  utilization,  94.19 

• 

SUBJECT  No.  3  (J.  F.  J.)— Period  11. 


1.40 

8.54 

0.80 

40 

1.71 

10.  &4 

1.20 

50 

1.89 
1.61 

10.29 
11.22 

1.09 

1.44 

50 
50 

1.46 

8.54 

1.50 

30 

2.08 

11.11 

2.08 

20 

1.63 

11.22 

1.29 

30 

1.94 

10.70 

1.98 

20 

1.42 

12.04 

1.02 

40 

1.80 

11.69 

1.45 

60 

16.94 

105. 99. 

13.85 

.1.69 

10.60 

1.39 

39 

Total  for  period . 
Mean  for  day 


776 


156.36 
15.64 


79.85 


11.48 
1.15 


24.06 
2.41 


BALANCES  FOR  PERIOD. 


Nitrogen  in— 

Food,  grams 90.15 

Urine,  grams 69.  &3 

Feces,  grams 11.48 

81.11 


Ether  extract  in— 

Food,  grams 873.71 

grams 24.06 


+849.65 


+9.04 
Nitrogen  utilization,  87.27  per  cent;  fat  utihzation,  97.25  per  cent. 


SUBJECT  No.  3  (J.  F.  J.)— Period  12. 


1.77 

13.68 

0.79 

60 

L51 

11.93 

.42 

40 

1.48 

12.51 

.87 

40 

L44 

9.35 

L30 

40 

1.48 

11.81 

.60 

40 

L38 

10.06 

.82 

30 

1.84 

15.56 

LOO 

30 

2  06 

15.90 

1.10 

20 

L76 

11.22 

.98 

40 

L90 

1L93 

103 

20 

16.62    123.94 

8.91 

L66 

12.39 

.89 

36 

Total  for  period. 
Mean  for  day 


773 

77 


189.93 
18.99 


75.43 


12.  75 
1.28 


BALANCES  FOR  PERIOD. 


Nitrogen  in — 

Food,  grams 100.40 

Urine,  grams 70.89 

Feces,  grams 12.75 

83.64 


39.89 
3.99 


Ether  extract  in — 

Food,  grams 965.09 

Feces,  grams 39.89 


+925.  20 


+  16.76 
Nitrogen  utilization,  87.30  per  cent;  fat  utilization,  95.87  per  cent. 


SUBJECT  No.  4  (W.  S.  G.)— Period  1. 


L  88     10.  29 
L  SO     12.  86 
L  86       9.  82 
2.  24     11.  11 
L  65      15.  20 
L  78     16.  37 
L  76     16.  72 
2.  38     16.  13 
L  92       9.  94 
L94  .  13.91 

1.20 
L97 
L64 
1.60 
L38 
L40 
L09 
L21 
L82 
L48 

30 
40 
40 

Total  for  period 

qfi-^ 

144  18 
14  42 

■■66.'28" 

7.84 
.78 

26  90 

Mean  for  day..  . 

36 

2  69 

40 
40 
40 
50 
40 
40 
40 

Nitrogen  in— 

Food,  grams 

Urine,  grams... 
■ppppo    fiTnm<? 

BALANCES  J 
117.42 

'OR  PERIOD. 

Ether  extra 
Food,  g 
Feces,  { 

ct  in— 

rams 

1,299.16 
26.90 

-.105.90 

7  84 

.74 

?rams 

110 

19.21    132  35 
L  92  1  13.24 

1 

14.79 
L48 

"""46' 

Nitrogen  utilization, 

+3.68 
93.32  per  cent;  f 

itu 

tilization 

,  97.93  pt 

>r  cent. 
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COPPEB  AND  THE   HEALTH   OP   MAN. 


Quantitative  urine  and 


SUBJECT  No.  4  (W.  S.  G.)-Period  2. 


Urine. 

^ 

Nitrogen. 

Sulphur. 

.  Date. 

•3 

1 

. 

.g 

.2 
§ 

1 

© 

3 
o 

1 

1 

1 
1 

> 

OQ 

t^ 

t) 

o 

•< 

t3 

^ 

5 

^ 

M 

c.c. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

May    11 

970 

1.023 

10.97 

9.28 

0.594 

0.513 

0.144 

0.035 

0.728 

0.554 

0.129 

0.045 

12 

1,320 

1.019 

8.91 

7.34 

.549 

.457 

.148 

.025 

.610 

.457 

.108 

.045 

13 

1,490 

1.016 

9.33 

7.67 

.592 

.482 

.137 

.035 

.68.5 

.525 

.110 

.050 

14 

1,920 

1.013 

8.39 

6.86 

.581 

.423 

.128 

.037 

.634 

.488 

.122 

.024 

15 

910 

1.027 

8.77 

7.13 

.622 

.392 

.164 

.024 

.718 

.555 

.121 

.042 

16 

820 

1.027 

8.22 

6.71 

.602 

.405 

.133 

.026 

.620 

.466 

.112 

.042 

17 

940 

1.021 

9.37 

7.69 

.568 

.520 

.134 

.020 

.667 

.499 

.120 

.048 

18 

1,480 

1.015 

8.33 

6.77 

.548 

.520 

.123 

.020 

.584 

.442 

111 

031 

19 

880 

1  027 

8.05 

6.52 

.637 

.379 

.148 

.022 

.641 

.460 

.124 

057 

20 

1,240 

1.019 

8.98 

7.45 

.563 

.448 

.131 

.015 

.609 

.457 

.103 

.049 

Total.. 

11,970 

89.32 

73.42 

5.856 

4.539 

1.390 

.259 

6.496 

4.903 

1.160 

.433 

Mean. . 

1,197 

1.021 

8.93 

7.34 

.586 

.454 

.139 

.026 

.650 

.490 

.116 

.043 

SUBJECT  No.  4  (W.  S.  G.)— Period 


May   21 

2,140 

1.011 

8.13 

6.76 

0.591 

0.406 

0.131 

0.015 

0.594 

0.441 

0.117 

0.036 

22 

1,630 

1.016 

8.36 

6.83 

.638 

.392 

.156 

.014 

.611 

.446 

.109 

.056 

23 

1,070 

1.020 

7.66 

6.25 

.526 

.455 

.120 

.020 

.578 

.447 

.111 

.020 

24 

1,970 

1.013 

7.83 

6.30 

.543 

.486 

.112 

.043 

.546 

.395 

.101 

.050 

25 

1,690 

1.016 

7.41 

5.95 

.539 

.419 

.115 

.050 

.528 

.377 

.110 

.041 

26 

1,300 

1.020 

8.44 

6.75 

.601 

.475 

.126 

.054 

.595 

.444 

.088 

.063 

27 

1,180 

1.020 

8.92 

7.35 

.581 

.408 

.148 

.027 

.679 

.544 

.087 

.048 

28 

'780 

1.026 

7.91 

6.34 

.555 

.421 

.139 

.025 

.691 

.542 

.116 

.033 

29 

720 

1.031 

8.68 

7.14 

.590 

.437 

.162 

.022 

.650 

.465 

.110 

.075 

30 

1,110 

1.024 

8.46 

7.06 

.633 

.401 

.159 

.022 

.650 

.480 

.121 

.049 

Total. . 

13,590 

81.80 

66.73 

5.797 

4.300 

1.368 

.292 

6.122 

4.581 

1. 070 

.471 

Mean.. 

1,359 

1.020 

8.18 

6.67 

.580 

.430 

.137 

.029 

.612 

.458 

.107 

.047 

SUBJECT  No.  4  (W.  S.  G.)— Period  4. 


May    31 

660 

1.030 

7.51 

5.78 

0.579 

0.477 

0.133 

0.026 

0.608 

0.457 

0.112 

0.039 

June     1 

830 

1.023 

8.38 

6.83 

.517 

.428 

.153 

.019 

.003 

.447 

.104 

.052 

2 

1,010 

1.023 

8.07 

6.57 

.517 

.444 

.148 

.027 

.569 

.419 

.111 

.039 

3 

1,470 

1.018 

8.98 

7.39 

.557 

.461 

.167 

.025 

.666 

.502 

.119 

.045 

4 

1,380 

1.018 

8.11 

6.46 

.555 

.414 

.142 

.054 

.532 

.373 

.111 

.048 

5 

1,520 

1.020 

8.28 

6.51 

.597 

.367 

.178 

.031 

.579 

.409 

.133 

.037 

6 

720 

1.031 

7.51 

5.76 

.576 

.432 

.148 

.046 

.642 

.476 

.128 

.038 

7 

1,040 

1.024 

9.12 

7.37 

.537 

.405 

.153 

.039 

.640 

.457 

.129 

.054 

8 

700 

1.029 

8.36 

6.61 

.574 

.455 

.136 

.037 

.680 

.509 

.122 

.049 

9 

1,140 

1.025 

8.86 

7.33 

.531 

.396 

.155 

.036 

.609 

.454 

.111 

.044 

Total.. 

10,470 

83.18 

66.61 

5.540 

4.279 

1.513 

.340 

6.128 

4.503 

1.180 

.445 

Mean.. 

1,047 

1.024 

8.32 

6. 06 

.554 

.428 

.151 

.034 

.613 

.450 

.118 

.045 

SUBJECT  No.  4  (W.  S.  G.)— Period  5. 


June   10 

1,320 

1.021 

9.48 

7.90 

0.527 

0.408 

0.156 

0.026 

0.703 

0.540 

0.115 

0.048 

11 

1,550 

1.019 

9.16 

7.69 

.556 

.493 

.151 

.025 

.689 

.545 

.088 

.056 

12 

1,170 

1.020 

7.48 

6.07 

.581 

.354 

.147 

.022 

.568 

.429 

.080 

.059 

13 

900 

1.026 

7.87 

6.36 

.597 

.340 

.170 

.038 

.589 

.429 

.104 

.056 

14 

750 

1.030 

7.76 

6.13 

.596 

.421 

.144 

.043 

.628 

.465 

.120 

.043 

15 

750 

1.030 

7.77 

6.26 

.563 

.376 

.153 

.046 

.628 

.479 

.099 

.050 

16 

640 

1.032 

7.93 

6.37 

.590 

.423 

.133 

.050 

.579 

.452 

.070 

.057 

17 

640 

1.032 

8.32 

6.69 

.576 

.421 

.137 

.078 

.684 

.531 

.110 

.043 

18 

730 

1.029 

8.22 

6.87 

.560 

.343 

.120 

.088 

.664 

.512 

.110 

.042 

19 

630 

1.032 

8.30 

6.66 

.578 

.479 

.128 

.052 

.644 

.489 

.100 

.055 

Total.. 

9,080 

82.29 

67.00 

5.724 

4.058 

1.439 

.468 

6.376 

4.871 

.996 

.509 

Mean.. 

908 

1.027 

8.23 

6.70 

.572 

.406 

.144 

.047 

.638 

.487 

.100 

.051 

LONG  S  EXPERIMENTS. 
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fetti  anah/ses — Continued. 


SUBJEOT  No.  4  (W.  S.  G.)— PERIOD  2. 


Urine— Continued. 


2c^ 


>>2 


Weight. 

d 

'3 

>, 

1 

1 

S 

Q 

^ 

2 

Gm.<t.       Gms. 

Perct. 

Gms. 

MS     166. 48 

10.19 

00 

16.65 

69.62 

L02 

G7?W. 

L91 
L57 
L40 
1.44 
L78 
L73 
L74 
L71 
L95 
L74 


Gms. 
1L22 
14  97 
14  03 
16.49 
l:i33 
12  86 
1L58 
13.68 
13.80 
13.91 


Gms. 
Lo6 
Llo 
L06 


.94 
1.45 
L49 

.90 
L05 


16.  97  ,135.  87 
L  70  I  13.  59 

I 


1L52 
L15 


40 


Total  for  period. 
Mean  for  dav 


Gms. 
29.26 
293 


Nitrogen  in— 

Food,  grams 100.65 

Urine,  grams 89.  32 

Feces,  grams la  19 

99.51 


BALANCES  FOR   PERIOD. 

Ether  extract  in — 

Food,  grams 1,326.55 

Feces,  grams 29.26 


+1,297.29 


+  1.14 
Nitrogen  utilization,  89.88  per  cent;  fat  utilizatloD,  97.79  per  cent. 


SUBJECT  No.  4  (W.  S.  G.)— Period  3. 


L  55      14  77 

L13 

30 

L  89  !  14  38 

L09 

40 

L  57     10.  76 

L16 

30 

L  88  !  15.  20 

L48 

30 

L  70  '  16.  72 

L06 

15 

L91  1  16.37 

L31 

30 

].91  !  13.33 

L33 

40 

L80  !  ILll 

L72 

40 

L80     1L58 

L45 

40 

L70  j  17.54 

L29 

30 

17.71    14L76 

13.02 

L  77      14  18 

1 

L30 

33 

Total  for  period. 
Mean  for  day 


19L96  t 

19.20       66.44 


12  47 
L25 


3&78 
3.88 


Nitrogen  in— 

Food,  grams 96.  01 

Urine,  grains 8L  80 

Feces,  grams 12  47 

94  27 


BALANCES  FOR  PERIOD. 

Ether  extract  in— 

Food,  grams 1,354  49 

Feces,  grams 38.78 


+1,315.71 


+  1.74 
Nitrogen  utilization,  87.01  per  cent;  fat  utilization,  97.14  i)er  cent 


SUBJECT  No.  4  (W.  S.  G.)— Period  4. 


1.86 
1.  62 
1.66 
1.82 
1.64 
1.40 
1.72 
1.  55 
1.88 
1.68 


16.83 
L68 


11.22 

1.58 

40 

13.91 

1.05 

40 

14  15 

1.02 
1.55 

40 
40 

18.12 

14  26 

L13 

30 

19.88 

.70 

40 

10.41 

1.48 

30 

15.20 

1.09 

40 

11.69 

1.49 

50 

18.12 

1.22 

50 

146.96 

12  31 

14  70 

1.23 

^ 

Total  for  period . 
Mean  for  day 


475     159.79 
48  I     15.98 


66.36 


9.93 


40  66 
4.07 


Nitrogen  in— 

Food,  grains 112  07 

Urine,  grams 83. 18 

Feces,  grams 9. 93 

93.11 


BALANCES  FOR  PERIOD. 

Ether  extract  in- 


+  18.! 


Food,  grams 1,418.32 

Feces,  grams 40.66 


+  1,377.66 


Nitrogen  utilization,  91.14  per  cent;  fat  utilization,  97.13  per  cent. 


SUBJECT  NO.  4  (W.  S.  G.)— Period  5. 


1.78 
1.78 
1.89 
1.8C^ 
1.75 
1.76 
1.82 
1.80 
1.37 
2  04 


15.67 
16.60 
14  38 
14  2e 
12  9g 
14  15 
11.11 
10.76 
14  15 
10.76 


1.20 
1.58 
1.36 
L  12 
1.58 
1.69 

1  64 
1.72 
1.51 

2  21 


,134.82  I  15.61 
13.48  i     1.56 


46 


Total  for  period. 
Mean  for  dav 


687 


220.73 
22.07 


67.87 


14  01 
1.40 


46.58 
4  66 


BALANCES  FOR  PERIOD. 

Nitrogen  in— 

Food,  grams 107.  75 

Urine,  grams 82. 29 

Feces,  grams 14. 01 

96.30 


Ether  extract  in— 

Food,  grams 1,494.58 

Feces,  grams 46.58 


+  1,448.00 


+  11.45 
Nitrogen  utilization,  87  per  cent;  fat  utilization,  96.88  per  cent. 
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COPPEK  AKD  THE   HEALTH   OF   MAN. 


Quantitative  urine  and 


SUBJECT  No.   4  (W.  S.  G.)— Period  6. 


Urine. 

>> 

Nitrogen. 

Sulphur. 

Date. 

i 

3 

1 

c3 

"3 

6 

B 

.s 

"3 

o 

a 

1 

CD 

Is 

_CJ 

g 

1 

> 

& 

o 

£ 

1 

s 

B 

P^ 

o 

1 

W 

c.c. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

June   20 

660 

1.030 

8.02 

6.40 

.577 

0.502 

0.123 

0.041 

0.559 

0.399 

0.129 

0. 031 

21 

980 

1.023 

8.16 

6.56 

.560 

0.410 

.123 

.046 

.581 

.442 

.082 

.057 

22 

950 

1.028 

8.89 

7.35 

.573 

.385 

.131 

.0.35 

.641 

.497 

.lOo 

.038 

23 

840 

1.025 

7.09 

5.58 

.575 

.423 

.095 

.067 

.579 

.422 

.119 

.038 

24 

860 

1.027 

8.04 

6.52 

.538 

.385 

.108 

.072 

.573 

.423 

.100 

.050 

25 

1,470 

1.017 

7.24 

5.64 

.551 

.466 

.105 

.054 

.578 

.429 

.111 

.038 

26 

1,150 

1.018 

7.27 

5.58 

.652 

.529 

.111 

.065 

.500 

.363 

.090 

.047 

27 

1,460 

1.013 

8.57 

6.79 

.721 

.529 

.144 

.073 

.608 

.443 

.110 

.055 

28 

1,720 

1.018 

8.10 

6.55 

.574 

.405 

.144 

.049 

.609 

.456 

.109 

.044 

29 

780 

1.028 

6.51 

5.00 

.592 

.388 

.151 

.052 

.586 

.433 

.106 

.047 

Total.. 

10,870 

77.89 

61.97 

5.913 

4.422 

1.235 

.555 

5.814 

4.307 

1.062 

.445 

Mean.. 

1,087 

1.023 

7.79 

6.20 

.591 

.442 

.124 

.056 

.581 

.431 

.108 

.045 

SUBJECT  No.  4  (W.  S.  G.)— Period  7. 


June  30 

650 

1.032 

7.10 

5.58 

0.615 

0.392 

0.155 

0.053 

0.523 

0.392 

0.098 

0.033 

July     1 

830 

1.028 

8.29 

6.58 

.561 

.372 

.178 

.060 

.eeo 

.496 

.115 

.049 

2 

720 

1.031 

8.21 

6.72 

.512 

.347 

.155 

.082 

.686 

.488 

.139 

.059 

3 

640 

1.032 

8.52 

6.97 

.561 

.517 

.137 

.077 

.640 

.466 

.129 

.045 

4 

1,060 

1.021 

9.03 

7.54 

.531 

.511 

.133 

.068 

.567 

.404 

.121 

.042 

5 

750 

1.029 

7.83 

6.30 

.472 

.430 

.134 

.074 

.613 

.465 

.106 

.042 

6 

1,080 

1.021 

7.35 

5.80 

.532 

.459 

.122 

.074 

.574 

.410 

.112 

.052 

7 

710 

1.030 

7.32 

5.81 

.513 

.365 

.156 

.050 

.567 

.425 

.098 

.044 

8 

690 

1.030 

7.38 

5.80 

.525 

.390 

.150 

.047 

.584 

.425 

.113 

.046 

9 

700 

1.030 

7.43 

5.93 

.517 

.396 

.131 

.054 

_   .559 

.399 

.112 

.048 

Total.. 

7,830 

78.46 

63. 03 

5.339 

4.179 

1.  451 

.639 

5.973 

4.370 

1.143 

.460 

Mean.. 

783 

1.028 

7.85 

6.30 

.534 

.418 

.145 

.064 

.597 

.437 

.114 

.046 

SUBJECT  No.  4  (W.  S.  G.)— Period  8. 


July    10 

930 

1.029 

7.99 

6.55 

0.536 

0.372 

0.159 

0.033 

0.585 

0.426 

0. 115 

0.044 

11 

670 

1.029 

6.36 

4.86 

.484 

.410 

.111 

.055 

.521 

.377 

.096 

.048 

12 

880 

1.024 

6.95 

5.40 

.496 

.379 

.120 

.067 

.5.55 

.380 

.113 

.062 

13 

850 

1.029 

7.52 

5.93 

.498 

.356 

.134 

.077 

.642 

.476 

.106 

.  060 

14 

640 

1.030 

7.04 

5.65 

.465 

.352 

.120 

.082 

.624 

.437 

.107 

.080 

15 

620 

1.032 

7.66 

6.32 

.482 

.381 

.1.50 

.045 

.590 

.423 

.106 

.061 

16 

840 

1.029 

7.87 

6.55 

.483 

.336 

.219 

.055 

.567 

.421 

.107 

.039 

17 

910 

1.029 

8.89 

7.39 

.513 

.394 

.274 

.033 

.686 

.506 

.123 

.057 

18 

1,110 

1.023 

8.88 

7.21 

.533 

.432 

.170 

.081 

.578 

.423 

.118 

.037 

19 

1,530 

1.019 

9.93 

8.07 

.506 

.486 

.306 

.047 

.686 

.510 

.118 

.058 

Total.. 

8,980 

79.09 

63.93 

4.996 

3.898 

1.763 

.575 

6.034 

4.379 

1.109 

.546 

Mean.. 

898 

1.027 

7.91 

6.39 

.500 

.390 

.176 

.058 

.603 

.438 

.111 

.055 

SUBJECT  No.  4  (W.  S.  G.)— Period 


July    20 

1,110 

1.021 

8.78 

7.20 

0.509 

0.457 

0.248 

0.046 

0.675 

0.513 

0.121 

1 
0.041 

21 

610 

1.034 

7.71 

6.35 

.524 

.412 

.169 

.110 

.667 

.488 

.121 

.058 

22 

610 

1.032 

9.96 

8.35 

.525 

.370 

.180 

.047 

.751 

.569 

.131 

.051 

23 

590 

1.032 

8.57 

7.04 

.464 

.392 

.147 

.059 

.655 

.506 

.142 

.007 

24 

860 

1.029 

9.65 

8.06 

.535 

.441 

.177 

.053 

.810 

.630 

.142 

.038 

25 

530 

1.032 

7.65 

6.17 

.489 

.392 

.134 

.051 

.633 

.473 

.124 

.036 

26 

590 

1.033 

7.56 

6.20 

.469 

.340 

.126 

.054 

.632 

.473 

.108 

.051 

27 

580 

1.033 

8.74 

7.17 

.501 

.345 

.150 

.037 

.669 

.497 

.126 

.046 

28 

915 

1.032 

10.69 

9.04 

.500 

.372 

.252 

.022 

.885 

.671 

.178 

.036 

29 

760 

1.029 

8.95 

7.12 

.523 

.535 

.180 

.028 

.719 

.531 

.131 

.057 

Total.. 

7,155 

88.26 

72.70 

5.039 

4.056 

1.763 

.507 

7.096 

5.351 

1.324 

.421 

Mean.. 

716 

1.031 

8.83 

7.27 

.504 

.406 

.176 

.051 

.710 

.535 

.132 

.042 

LONG  S   EXPERIMENTS. 
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/ec«  analyses — Continued. 


SUBJECT  No.  4  (W.  S.  G.)— Peeiod  8. 


Urine— Cbntinued . 


•2^ 


Gms. 
2.13 
1.91 
2.30 
2.08 
1.74 
1.24 
1.74 
1.66 
1.59 
1.69 


Gms. 
11.69 
14.62 
13.80 
12.86 
14.03 
18.24 
14.03 
21.40 
22.10 
13.33 


18.08  156.10 
1.81      15.61 


Gms. 
2.40 
1.43 
1.72 
L76 
1.80 
1.25 
1.87 
1.72 
.84 
1.39 


16.18 
1.62 


ii 


40 
80 
70 
70 
60 
50 
60 
Trace. 
55 
40 


Total  for  period. 
Mean  for  day..., 


Weight. 


Gms. 

527 

53 


Gms. 
152.  62 
15.26 


Perct. 


71.04 


o 

H 

e 

K 

^ 
a 

Z 

1^ 

Gms. 

Gms. 

9.01 

33.25 

.90 

3.33 

BALANCES  FOR  PERIOD. 


Nitrogen  in — 

Food,  grams 100.  72 

Urine,  grams 77.  89 

grams 9.01 

86.90 


53 


+  13.82 
Nitrogen  utilization,  91.05  per  cent;  fat  utilization,  97.46  per  cent. 


Ether  extract  in— 

Food,  grams 1,309.99 

Feces,  grams 33.25 


+1,276.74 


SUBJECT  No.  4  (W.  S.  G.)— Period  7. 


l.GO 

11.11 

1.34 

50 

1.  75  16.  02 

1.41 

60 

1.38 

14.15 
10.76 

.92 
1.90 

50 
40 

1.89 

1.75 

16.25 

1.56 

30 

2.04 

11.58 

1.48 

55 

1.  40  14.  85 

1.48 

50 

1.  60  1  13.  33 

.87 

40 

1.  37  1  13.  45 

1.02 

40 

1.40  1  14.03 

1.26 

50 

16.18  135.53 

13.24 

1.62  j  13.55 

1.32 

47 

Total  for  period. 
Mean  for  dav 


562 
56 


178.83 

17.88 


68.18 


11.58 
1.16 


34.51 
3.45 


Nitrogen  in— 

Food,  grams 98. 78 

Urtae,  grams 78.  46 

Feces,  grams 11. 58 

90.04 


balances  FOR  period. 

Ether  extract  in— 


+8.74 
Nitrogen  utilization,  88.28  per  cent;  fat  utilization,  97.47  per  cent. 


Food,  grams 1,362.71 

Feces,  grams 34.51 


+  1,328.20 


SUBJECT  No.  4  (W.  S.  G.)— Period  8. 


1.29 

17.  .30 

0.85 

40 

1.49 

10.99 

1.44 

40 

1.73 
1.55 

13.45 
15.43 

1.38 
.89 

40 
70 

1.40 

12.  G3 

1.00 

80 

1.60 

11.11 

1.20 

70 

1.38 

16.  GO 

.96 

50 

2.40 

14.85 

1.34 

60 

1.63 

17.07 

1.29 

50 

2.22 

19.52 

1.48 

50 

16.69  148.95 

11.92 

1.67  14.90 

1.19 

55 

Total  for  period , 
Mean  for  dav... 


600 
60 


174.72    12.00 

17.47       70.88         1.20 


balances  for  period. 


Nitrogen  in— 

Food,  grams 107.73 

Urino,  grams 79. 09 

Feces,  grams 12. 00 

+91.09 


42.18 
4.22 


Ether  extract  in — 

Food,  grams 1,364.28 

Feces,  grams 42. 18 


+1,322.10 


+16.64 
Nitrogpn  utilization,  88.86  per  cent;  fat  utilization,  96.91  per  cent. 


SUBJECT  No.  4  (W.  S.  G.)— Period  9. 


2.10 
1.6.5 

i.m 
i.m 

2.00 
1.56 
1.60 
1.50 
2.27 
1.69 


17.7: 
1.7^ 


8.30 
10.52 

8.54 

9.35 
15.78 

9.24 
10.17 

9.59 
16. 37 
15.67 


113.  .53 
11.3.5 


1.79 

60 

1.50 

60 

1..38 

60 
60 

1.35 

1.93 

60 

1.61 

60 

1.64 

40 

1.22 

70 

1.52 

70 

2.01 

70 

15. 95 

I.m 

CI 

Total  for  period . 
Mean  for  dav. . , 


>S2  I  133. 62 
58       18.36 


11.47 
1.15 


bal.\nces  for  period. 


Nitrogen  in— 

Food,  grams 93. 65 

Urine,  grams 88.26 

Feces,  grams 11.47 

99.73 


-6.08 


40.10 
4.01 


Ether  extract  in— 

Food,  grams 1,321.94 

Feces,  grams 40.10 


+1,281.84 


—  u.  uo 

Nitrogen  utilization,  87.75  per  cent;  fat  utilization,  96.96  per  cent 
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COPPER   IND   THE   HEALTH   OF   MAN. 


Quantitative  urine  and 


SUBJECT  No.  4  (W.  S.  G.)— Pekiod  10. 


Urine 

K 

Nitrogen. 

Sulphur. 

Date. 

1 

> 

Ml 
O 

s 

.s 
3 

a 

T3 
1 

i 

-3 

6 
S 

1 

o 

Q 

0 

2 

2 

a 

•c 

3 

^ 

1 

<D 

e. 

> 

m 

Bh 

P 

0 

<i 

to 

Ph 

^ 

^ 

W 

c.c. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

July    30 

560 

1.030 

8.04 

6.60 

0.462 

0.497 

0.145 

0.035 

0.644 

0.489 

0.103 

0.052 

■      31 

850 

1.026 

9.19 

7.69 

.483 

.520 

.155 

.037 

.626 

.447 

.117 

.062 

Aug.     1 

700 

1.030 

8.50 

6.82 

.469 

.553 

.115 

.060 

.707 

.522 

.105 

.080 

2 

810 

1.027 

8.78 

6.95 

.481 

.508 

.133 

.049 

.631 

.457 

.096 

.078 

3 

920 

1.022 

7.04 

5.75 

.469 

.419 

.087 

.070 

.640 

.466 

.120 

.054 

4 

630 

1.029 

6.67 

5.30 

.463 

.390 

.086 

.061 

.545 

.378 

.106 

.061 

5 

1,100 

1.024 

7.52 

6.20 

.472 

.367 

.092 

.090 

.549 

.359 

.115 

.075 

6 

680 

1.029 

6.64 

5.37 

.462 

.287 

.098 

.082 

.560 

.396 

.129 

.035 

7 

920 

1.028 

8.85 

7.11 

.517 

.372 

.147 

.068 

.670 

.473 

.137 

.060 

8 

690 

1.026 

7.18 

5.66 

.489 

.347 

.098 

.074 

.515 

.387 

.108 

.020 

Total.. 

7,860 

78.41 

63.45 

4.767 

4.260 

1.156 

.626 

6.087 

4.374 

1. 136 

.577 

Mean.. 

786 

i.627 

7.84 

6.35 

.477 

.426 

.116 

.063 

.609 

.437 

.114 

.058 

SUBJECT  No.  4  (W.  S.  G.)— Period  11. 


Aug.      9 

710 

1.031 

7.42 

5.82 

0.474 

0.383 

0.036 

0.153 

0. 589 

0.435 

0.110 

0.044 

10 

860 

1.028 

7.99 

6.45 

.504 

.410 

.114 

.066 

.637 

.453 

.098 

.086 

11 

760 

1.028 

7.07 

5.63 

.487 

.372 

.137 

.030 

.597 

.422 

.128 

.047 

12 

820 

1.030 

8.24 

6.68 

.510 

.309 

.167 

.031 

.674 

.499 

.125 

.050 

13 

560 

1.030 

6.42 

5.10 

.443 

.396 

.114 

.030 

.529 

.384 

.114 

.031 

14 

860 

1.029 

8.77 

7.14 

.522 

.381 

.167 

.034 

.606 

.439 

.121 

.046 

15 

600 

1.031 

6.70 

5.29 

.434 

.394 

.117 

.057 

.564 

.380 

.125 

.059 

16 

1957 

1.024 

8.68 

6.73 

.597 

.646 

.245 

.031 

.638 

.382 

.169 

.087 

17 

330 

1.031 

6.20 

4.57 

.500 

.652 

.105 

.044 

.590 

.401 

.111 

.078 

18 

430 

1.035 

8.64 

7.12 

.488 

.529 

.155 

.026 

.  620 

.437 

.110 

.073 

Total.. 

6,887 

76. 13 

60.53 

4.959 

4.472 

1.357 

.502 

6.044 

4.232 

1.211 

.601 

Mean.. 

689 

1.030 

7.61 

6.05 

.496 

.447 

.136 

.050 

.604 

.423 

.121 

.060 

SUBJECT 

So.  4  (W.  S.  G.) 

—Period  12. 

Aug.    19 

410 

1.031 

7.01 

5.69 

0.453 

0.423 

0.139 

0.037 

0.452 

0.290 

0.089 

0. 073 

20 

440 

1.032 

7.49 

6.08 

..501 

.320 

.162 

.049 

.451 

.310 

.099 

.042 

21 

680 

1.031 

8.24 

6.84 

.521 

.302 

.198 

.056 

.609 

.444 

.105 

.060 

22 

650 

1.032 

6.90 

5.41 

.465 

.338 

.151 

.052 

.529 

.367 

.086 

.076 

23 

850 

1.026 

6.62 

5.12 

.484 

.284 

.130 

.074 

.559 

.395 

.093 

.071 

24 

550 

1.031 

5.57 

4.03 

.493 

.372 

.222 

.076 

.522 

.360 

.085 

.077 

25 

1,210 

1.029 

10.26 

7.92 

.722 

.526 

.305 

.C65 

.746 

.528 

.154 

.064 

26 

1,470 

1.021 

7.80 

6.33 

.463 

.345 

.200 

.0.38 

.614 

.460 

.106 

.048 

27 

1,020 

1.024 

6.55 

5.43 

.450 

.213 

.153 

.048 

.569 

.415 

.117 

.037 

28 

950 

1.027 

7.67 

6.20 

.494 

.264 

.145 

.066 

.715 

.547 

.120 

.048 

Total.. 

8,230 

74.11 

59.05 

5.046 

3.387 

1.805 

.561 

5.766 

4.116 

1.054 

.596 

Mean.. 

823 

1.028 

7.41 

5.91 

.505 

.339 

181 

.056 

.577 

.412 

.105 

.060 

SUBJECT  No.  5  (E.  J.  C.)— Period  1. 

May      1 

1,270 

1.018 

12.85 

11.08 

0.671 

0.419 

0.167 

0.131 

0.896 

0.712 

0.120 

0.064 

2 

990 

1.032 

12.95 

10.81 

.731 

.511 

.162 

.141 

.892 

.695 

.123 

.074 

3 

1.000 

1.027 

12.70 

10.69 

.693 

.475 

.177 

.115 

.884 

.664 

.150 

.070 

4 

1,250 

1.021 

11.94 

10.08 

.695 

.435 

.155 

.105 

.797 

.604 

.135 

.058 

5 

840 

1.028 

9.82 

7.91 

.706 

.439 

.128 

.118 

.711 

.526 

.126 

.0.59 

6 

1,150 

1.026 

11.36 

9.51 

.731 

.390 

.173 

.103 

.768 

.559 

.150 

.059 

7 

1,240 

1.020 

10.10 

8.34 

.701 

.352 

.151 

.094 

.770 

.582 

.131 

.057 

8 

1,240 

1.032 

10.82 

9.02 

.792 

.403 

.148 

.118 

.8.56 

.658 

.133 

.065 

9 

1,150 

1.023 

10.70 

8.81 

.717 

.408 

.139 

.126 

.752 

.576 

.117 

.050 

10 

1,070 

1.027 

11.29 

9.48 

.733 

.412 

.145 

.141 

.788 

.595 

.133 

.060 

Total.. 

11,200 

114.53 

95.73 

7.170 

4,2^4 

1.545 

1.192 

8.114 

6.171 

1.318 

.625 

Mean.. 

1,120 

1.025 

11.45 

9.57 

.717 

.424 

.155 

.119 

.811 

.617 

.132 

.063 

1  These  are  the  corrected  values,  on  account  of  the  approximately  known  values  added  from  the  urine  <rf 
No.  3  for  the  same  date. 
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feces  analyses — Continued. 


SUBJECT  No.  4  (W.  S.  G.)— Pekiod  10. 


Urine — Continued . 


Feces. 


Cms. 

1.66 
1.95 

1.98 
1.97 
1.36 
1.48 
1..38 
l.'i: 
1.84 
1.59 


o2 


Gms 

8.77  I 
12.74 

9.82 
12.86 
12.86 

9.82 
14.62 
11.93 
14. 62 
13.33 


16.88   121.37 
1.69     12.14 


Gms. 
1.89 
1.61 
1.93 
1.61 
1.00 
1.42 
1.06 
.81 
1.02 
1.06 


13.41 
1.34 


feS 


Total  for  period . 
Mean  for  dav 


Weight. 

c 

u 

o 

>> 

^ 

is 

S 

C 

^ 

^ 

Gms. 

Gms. 

Per  ct. 

Gms. 

783 

232.  86 

15.11 

78 

23.29 

70.26 

1.51 

Gms. 
.54.65 
5.47 


Nitrogen  in — 

Food, grams 91.  S 

Urin,\  grams 78. 41 

Feces,  grams 15. 11 


BALANCES  FOR  PERIOD. 

Ettier  extract  in- 


,52 


Food,grams 1,205.70 

Feces,  grams 54.65 

+1,151.05 


75 


-1.72 
Nitrogen  utilization,  83.54  per  cent;  fat  utilization,  95.47  per  cent. 


SUBJECT  No.  4  (W.  S.  G.)-Period  11. 


,.«, 

13.10 

1.62 

60 

1.62 

13.91 

1.37 

60 

1.65 
1.92 

14.03 
15.08 

1.15 
.81 

70 
CO 

1..51 

8.65 

1.34 

50 

1.62 

15.32 

.96 

30 

1.01 

12.28 

.94 

70 

1.08 

14.56 

.81 

90 

1.38 

4.68 

1.60 

75 

1.04 

5.26 

1.20 

+100 

14.69  Inc.  87 

11.80 

1.47 

11.69 

1.18 

C7 

Total  for  period . 
Mean  for  dav 


2,031  !  220.57  | 

203  I     22.  OG  I     89. 14 


16.45 
1.65 


77.18 
7.72 


BALANCES  FOR   PERIOD. 


Nitrogen  in — 

Food,  grams 82. 20 

Urine,  grams 76.13 

Feces,  grams 16. 45 

92. 58 


Ether  extract  in- 
Food,  srams. 
Feces,  grams. 


,140.02 
77.18 


+1,062.84 


-10.38 
Nitrogen  utilization,  79.99  per  cent;  fat  utilization,  93.23  per  cent. 


SUBJECT  No.  4  (W.  S.  G.)— Period  12. 


1.44 

4.79 

1.35 

90 

1.74 

5.14 

1.10 

80 

1.52 
1.18 

11.22 
11.81 

.55 
.72 

70 
80 

1.10 

16. 25 

.32 

60 

1.50 

9.82 

1.18 

50 

2.84 

21.05 

1.88 

80 

1.92 

21.40 

1.07 

20 

1.45 

15.32 

.49 

60 

1.94 

14.38 

.73 

60 

16.63    131.18 

9.39 

1.66 

13.12 

.94 

65 

Total  for  period. 
Mean  for  day — 


392 
39 


131.48 
13. 15 


66.46 


Nitrogen  in— 
Food,  grams. 
Urine,  grams 
Feces,  grams. 


BALANCES  FOR  PERIOD. 

Ether  extract  in- 

88.64  Food,  grams. 

74.11  Feces,  grams 

83.20 


9.09 
.91 


20.19 
2.02 


..  1, 
+  1,266.86 


,287.05 
20.19 


+5.44 
Nitrogen  utilization,  89.75  per  cent;  fat  utiUzation,  98.43  per  cent. 


SUBJECT  No.  5  (E.  J.  C.)— Period  1. 


2.42 

12.39 

2.38 

10.17 

2.50 

10.41 

2.35 

11.69 

2.39 

11.22 

2.10 

16.37 

1.72 

14.97 

2.62 

13.10 

2.38 

13.56 

2.21 

15.20 

23.07 

129.08 

2.31 

12.91 

2. 17  10 

2.34  '  5 

2.32  5 

1.96  Trace. 
2.30  Trace. 
1.50  10 


1.01 
1.83 
1.44 
1.20 


18.07 
1.81 


Total  for  period . 
Mean  for  dav — 


216.86    

21.69       72.41 


13.52 
1.35 


35.68 
3.57 


Nitrogen  in- 


BALANCES  FOR  PERIOD. 

Ether  extract  in- 


Food,  grams 136.60 

Urine,  grams 114.53 

Feces,  grams 13.52 

128.05 


Food,  grams 1, 

Feces,  grams 

+  1, 


134.57 
35.68 


+8.55 
Nitrogen  utilization,  90.10  per  cent;  fat  utilization,  96.85  per  cent. 
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COPPEB  AND   THE   HEALTH   OF   MAN. 


Quantitative  urine  and 


SUBJECT  No.  5  (E.  J.  C.)— Periob  2. 


Urine. 

>. 

Nitrogen. 

Sulphur. 

Date 

i 

& 

.1 

C3 

'6 

d 

1 

eg 
o 

. 

a 

§ 

1 

tt> 

1 

£ 

o 

a 

2 

o 

E 

u 

^ 

1 

^ 

> 

m 

H 

t) 

o 

< 

p 

Ph 

Eh 

^ 

w 

c.c. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

May    11 

1,090 

1.026 

11.81 

9.8.5 

0.735 

0.435 

0.151 

0.131 

0.866 

0.630 

0.178 

0.058 

12 

1,170 

1.023 

10.72 

8.90 

.687 

.428 

.125 

.131 

.643 

.498 

.109 

.036 

13 

1,270 

1.024 

11.55 

9.45 

.722 

.482 

.173 

.126 

.812 

.622 

.133 

.057 

14 

1,450 

1.020 

10.31 

8.57 

.737 

.482 

.148 

.110 

.711 

.530 

.122 

.059 

15 

1,070 

1.023 

9.09 

7.51 

.585 

.372 

.120 

.114 

.684 

.519 

.114 

.051 

16 

1,350 

1.021 

10.83 

8.92 

.691 

.396 

.147 

.113 

.737 

.547 

.133 

.057 

17 

1,350 

1.019 

10.54 

8.56 

.690 

.419 

.134 

.124 

.732 

.543 

.140 

.049 

18 

1,260 

1.018 

9.06 

7.46 

.625 

.394 

.111 

.102 

.629 

.479 

.119 

.031 

19 

1,440 

1.023 

11.57 

9.51 

.780 

.405 

.172 

.097 

.820 

.589 

.160 

.071 

20 

1,230 

1,019 

9.17 

7.68 

.595 

.358 

.095 

.099 

.599 

.441 

.113 

.045 

Total.. 

12, 680 

104. 65 

86.41 

6.847 

4.171 

1.376 

1.147 

7.233 

5.398 

1.321 

.514 

Mean.. 

1,268 

1.022 

10.47 

8.64 

.685 

.417 

.138 

.115 

.723 

.540 

.132 

.051 

SUBJECT  No.  5  (E.  J.  C.) -Period  3. 


May    21 

1,400 

1.018 

10.32 

8.69 

0.674 

0.390 

0.139 

0.110 

0.730 

0.532 

0.139 

0.059 

22 

1,200 

1.024 

9.98 

8.27 

.663 

.340 

.145 

.095 

.696 

.528 

.118 

.050 

23 

1,230 

1.021 

10.38 

8.49 

.645 

.426 

.150 

.092 

.699 

.530 

.128 

.041 

24 

1,330 

1.027 

10.59 

8.82 

.690 

.410 

.158 

.090 

.729 

.536 

.139 

.054 

25 

1,320 

1.020 

8.81 

7.18 

.608 

.408 

.123 

.097 

.602 

.439 

.120 

.043 

26 

1,010 

1.025 

8.58 

6.84 

.679 

.457 

.128 

.092 

.636 

.469 

.114 

.053 

27 

1,040 

1.025 

10.54 

8.81 

.693 

.475 

.145 

.116 

.802 

.639 

.118 

.045 

28 

870 

1.026 

10. 35 

8.52 

.655 

.444 

.145 

.096 

.659 

.501 

.122 

.036 

29 

1,020 

1.024 

11.32 

9.55 

.647 

.401 

.167 

.092 

.723 

.523 

.137 

.063 

30 

930 

1.026 

9.68 

7.80 

.719 

.464 

.153 

.096 

.700 

.523 

.144 

.033 

Total.. 

11,350 

100.55 

82.97 

6.673 

4.215 

1.453 

.976 

6.976 

5.220 

1.279 

.477 

Mean.. 

1,135 

1.024 

10.06 

8.30 

.667 

.422 

.145 

.098 

.698 

-.522 

.128 

.048 

SUBJECT  No.  5  (E.  J.  C.)— Period  4. 


May    31 

760 

1.028 

8.71 

6.91 

0.637 

0.520 

0.130 

0.082 

0.684 

0.541 

0.110 

0.033 

June     1 

760 

1.033 

9.81 

8.00 

.611 

.444 

.184 

090 

.724 

.539 

.124 

.061 

2 

910 

1.029 

10.70 

8.86 

.621 

.457 

.175 

.109 

.696 

.517 

.130 

.049 

3 

980 

1.025 

9.50 

7.75 

.590 

.482 

.158 

.097 

.664 

.517 

.113 

.034 

4 

1,110 

1.028 

10.40 

8.33 

.693 

.390 

.178 

.124 

.686 

.501 

.122 

.063 

5 

1,060 

1.026 

9.29 

7.38 

.663 

.376 

.161 

.103 

.421 

.442 

.117 

.062 

6 

1,170 

1.023 

10.21 

8.10 

.680 

.455 

.170 

.122 

.687 

.504 

.133 

.050 

7 

1,010 

1.026 

9.36 

7.57 

.572 

.367 

.159 

.099 

.697 

.515 

.117 

.065 

8 

1,100 

1.025 

10.63 

8.84 

.645 

.444 

.156 

.104 

.785 

.592 

.132 

.061 

9 

970 

1.031 

11.28 

9.50 

.672 

.358 

.184 

.110 

.819 

.618 

.146 

.055 

Total.. 

9,830 

99.89 

81.24 

6.384 

4.293 

1. 655 

1.040 

7.063 

5.286 

1.244 

.533 

Mean.. 

983 

1.027 

9.99 

8.12 

.638 

.429 

.166 

.104 

.706 

.529 

.124 

.053 

SUBJECT  No.  5  (E.  J.  C.)— Period  5. 


rune   10 

860 

1.032 

12.59 

10.72 

0.598 

0.468 

0.183 

0.108 

0.  848 

0.658 

0.130 

0.060 

11 

1,100 

1.027 

12.82 

11.02 

.645 

.473 

.183 

.103 

.852 

.602 

.127 

.063 

12 

970 

1.029 

10.82 

8.98 

.740 

.437 

.172 

.100 

.780. 

.581 

.128 

.071 

13 

860 

1.030 

10.29 

8.56 

.682 

.376 

.172 

.117 

.696 

.486 

.149 

.061 

14 

740 

1.031 

9.82 

7.93 

.683 

.457 

.166 

.106 

.761 

.543 

.148 

.070 

15 

740 

1.033 

9.17 

7.49 

.648 

.444 

.159 

.103 

.804 

.607 

.137 

.060 

16 

660 

1.033 

10.32 

8.41 

.675 

.473 

161 

.103 

.733 

.559 

.098 

.076 

17 

730 

1.032 

11.05 

9.15 

.655 

.464 

.153 

.127 

.766 

.569 

.134 

.063 

18 

730 

1.034 

10.13 

8.34 

.624 

.405 

.1.56 

.121 

.811 

.620 

.147 

.044 

19 

640 

1.033 

9.85 

8.07 

.634 

.506 

.136 

.109 

.698 

.517 

.127 

.054 

Total.. 

8,030 

106.86 

88.67 

6.584 

4.503 

1.641 

1.097 

7.749 

5.802 

1.325 

.622 

Mean.. 

803 

1.031 

10.69 

S.8. 

.658, 

.450 

.146 

.110 

.  775 

.580 

.133 

.062 
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feces  analyses — Continued. 


SUBJECT  No.  5  (E.  J.  C.)— Period  2. 


Urine — Continued. 


Feces. 


2       I 


2o 


it 


eg 

C.S 


Weight. 

d 

t4 

1 

as 

2 

Gms. 

Gms. 

Perct. 

Gms. 

664 

189. 57 

11.82 

66 

18.96 

71.45 

1.18 

Gms.  Gms. 

2.28  13.33 

2.08  1  13.91 

2.32  t  16.49 

1.64  16.02 


2.16 
2.32 
2.02 
1.98 
2.50 
1.66 


12.86 
15.08 
12.16 
12.28 
14.03 
12.51 


Gm^. 
1.59 
1.45 
1.46 
1.48 
1.44 
1.56 
1.33 
1.40 
1.20 
1.27 


Trace. 

Trace. 

Trace. 

Trace. 
5 
5 
10 

Trace. 
5 

Trace. 


Total  for  period . 
Mean  for  dav  . . . 


Gms. 
27.89 
2.79 


Nitrogen  in— 

Food,  grams 122. 26 

Urine,  grams 104.65 

Feces,  grams 11. 82 

116.47 


BALANCES  FOE  PEEIOD. 

Ether  extract  in- 


20.96 
2.10 


138.67 
13.87 


14.18 
1.42 


Food,  grams 1,197.00 

Feces,  grams 27.89 

+  1169.11 


+5.79 
Nitrogen  utilization,  90.33  per  cent;  fat  utilization,  97.67  i)er  cent. 


SUBJECT  No.  5  (E.  J.  0.)— Period  3. 


2.00 
2.44 
2.20 
2.20 
1.68 
1.89 
2.30 
2.«7 
2.28 
1.92 


12.04 
11.46 
14.03 
16.49 
15.43 
13.91 
12.63 
11.81 
12.16 
12.04 


20.98   132.00 
2.10     13.20 


1.63 
1.35 
1.80 
1.60 
1.06 
1.79 
1.94 
1.99 
1.71 
1.69 


16.56 
1.66 


Trace. 

Trace. 

Trace. 
10 

Trace. 

Trace. 

Trace. 
5 

20 
10 


Total  for  period. 
Mean  for  day.... 


1,048 
105 


233.60 
23.36 


77.71 


13.83 
1.38 


30.60 
3.06 


BALANCES  FOR  PEEIOD. 


Nitrogen  in— 

Food,  grams 108. 03 

Urine,  grams 100. 55 

Feces,  grams 13.83 

114.38 


Ether  extract  in — 

Food,  grams 1, 062. 97 

Feces,  grains 30.60 


+1,032.37 


-6.35 
Nitrogen  utilization,  87.20  per  cent;  fat  utilization,  97.12  per  cent. 


SUBJECT  No.  5  (E.  J.  C.)— Peeiod  4. 


1.89 
2.18 
1.95 
2.42 
2.10 
1.89 
1.78 
2.00 
2.26 
2.12 


7.95 
11.81 
11.81 
12.39 
16.95 
14.85 
15.20 
14.03 
11.11 
15.20 


Trace. 
10 
10 

Trace. 
5 

20 
10 
5 
20 
20 


Total  for  period . 
I  Mean  for  day.... 


20.59 
2.06 


131.30  I  15. 
13.13       1. 


613  I  185.98 
61  :    18.60 


balances  foe  PEEIOD. 


Nitrogen  in  — 

Food,  grams 129. 72 

Urine,  grams 99. 89 

Feces,  grams 11.65 

111.54 


11.65 
1.17 


34.14 
3.41 


Ether  extract  in— 

Food,  grams 1,261.09 

Feces,  grams 34.14 


+1,226.95 


+18.18 
Nitrogen  utilization,  91.02  per  cent;  fat  utilization,  97.29  per  cent. 


SUBJECT  No.  5  (E.  J.  C.)— PeHiod  5. 


2.44 

11.69 

2.28 
1.89 
1.84 
1.50 
2.18 
2.09 
2.04 
2.06 
2.00 

20 
20 
Trace. 
10 
10 
30 
10 
10 

Total  for  period 

T.-in       949  4,1 

■ ■66.79" 

15.11 
1.51 

42.34 

2.25     12.74 
2.27     12.86 

Mean  for  day 

73  1    24  24 

4  23 

2.29 
2.00 
1.83 
1.75 
2.36 
1.94 
2.35 

13.10 
13.10 
12.98 
10.fi2 
10.64 
12.28 
10.52 

b.ylances  I 
Nitrogen  in— 

Food,  grams 121.77 

Urine,  grams 106. 86 

TTppoc    crram«;               I.t  11 

'OR  PERIOD. 

Ether  extract  in— 

Food,  grams 

Feces,  grams.... 

1,292.18 
42.34 

2.48  1  Trace. 

.97 

1 

21.48 
2.15 

120.53 
12.05 

20.36 
2.04 

....... 

-0.20 
Nitrogen  utilization,  87.59  per  cent 

;  fat  utilizat 

on,  96.72  per  cen 

t. 
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COPPER  AND  THE   HEALTH   OE   MAN. 

Quantitative  urine  and 

SUBJECT  No.  5  (E.  J,  C.)— Peeiod  6. 


Urine. 

^ 

Nitrogen. 

Sulphur. 

Date. 

> 

2 

c 

•s 

-d 

.2 

-i 

. 

B 

a 

i 

§ 

"3 

1 

"o 

Q- 

o 

£ 

o 

B 

•c 

^ 

o 

o 

a> 

^ 

> 

m 

H 

t3 

o 

< 

\D 

P-t 

^ 

^ 

z 

W 

c.c. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gttm. 

June   20 

840 

1.031 

10.59 

8.71 

0.696 

0.455 

0.195 

0.090 

0.726 

0.524 

0.155 

0.047 

21 

850 

1.032 

11.50 

9.58 

.724 

.448 

.211 

.091 

.823 

.637 

.126 

.060 

22 

880 

1.028 

12.12 

10.12 

.691 

.500 

.170 

.091 

.844 

.653 

.145 

.046 

23 

960 

1.028 

10.63 

8.93 

.717 

.376 

.167 

.098 

.766 

.570 

.144 

.052 

24 

800 

1.031 

10.13 

8.31 

.645 

.414 

.155 

.114 

.821 

.617 

.145 

.059 

25 

820 

1.029 

9.39 

7.84 

.586 

.452 

.125 

.095 

.664 

.497 

.128 

.039 

26 

1,140 

1.028 

11.74 

9.78 

.788 

.547 

.203 

.111 

.809 

.599 

.143 

.067 

27 

880 

1.030 

9.95 

8.16 

.733 

.383 

.164 

.140 

.699 

.504 

.128 

.067 

28 

860 

1.029 

10.37 

8.51 

.640 

.497 

.155 

.136 

.737 

.570 

.120 

.047 

29 

900 

1.030 

10.46 

8.72 

.665 

.423 

.191 

.104 

.757 

.578 

.132 

.047 

Total.. 

8,930 

106.88 

88.66 

6.885 

4.495 

1.736 

1.070 

7.646 

5.749 

1.366 

.531 

Mean.. 

893 

1.030 

10.69 

8.87 

.689 

.450 

.174 

.107 

.765 

.575 

.137 

.053 

SUBJECT  No.  5  (E.  J.  C.)— Period  7. 


June  30 

740 

1.032 

10.13 

8.29 

0.690 

0.448 

0.173 

0.105 

0.773 

0.590 

0.141 

0.042 

July      1 

820 

1.032 

10.98 

9.09 

.625 

.419 

.192 

.082 

.882 

.689 

.139 

.054 

2 

660 

1.033 

11.53 

9.74 

.632 

.522 

.173 

.147 

.932 

.702 

.164 

.066 

3 

760 

1.033 

12.78 

11.00 

.601 

.522 

.195 

.108 

.889 

.660 

.175 

.054 

4 

1,010 

1.023 

12.30 

10.60 

.593 

.564 

.169 

.116 

.790 

..567 

.160 

.063 

5 

900 

1.029 

10.00 

8.30 

.513 

.448 

.164 

.126 

.787 

.586 

.145 

.056 

6 

820 

1.033 

10.24 

8.29 

.573 

.482 

.175 

.129 

.828 

.609 

.161 

.058 

7 

970 

1.029 

11.13 

9.08 

.554 

.544 

.173 

.095 

.800 

.621 

.123 

.056 

8 

720 

1.032 

9.82 

7.89 

.611 

.495 

.183 

.102 

.791 

.585 

.154 

.052 

9 

750 

1.032 

10.38 

8.54 

.619 

.405 

.180 

.092 

.817 

.597 

.160 

.060 

Total.. 

8,150 

109. 29 

90.82 

6.011 

4.849 

1.777 

1.102 

8.289 

6.206 

1.522 

.561 

Mean.. 

815 

i.m 

10.93 

9.08 

.601 

.m 

.178 

.110 

.829 

.621 

.152 

.056 

SUBJECT  No.  5  (E.  J.  C.)— Period  8. 


July    10 

660 

1.031 

10.14 

8.59 

0.504 

0.376 

0.158 

0.096 

0.712 

0.531 

0.134 

0.047 

11 

770 

1.032 

10.96 

8.99 

.572 

.381 

.183 

.117 

.768 

.579 

.131 

.058 

12 

970 

1.028 

10.58 

8.81 

.562 

.361 

.161 

.127 

.724 

.514 

.162 

.048 

13 

890 

1.031 

10.59 

8.65 

.574 

.435 

.175 

.140 

.787 

.589 

.143 

.055 

14 

750 

1.031 

9.85 

8.03 

..568 

.441 

.150 

.146 

.754 

.531 

.180 

.043 

15 

750 

1.031 

9.57 

7.88 

.550 

.448 

.158 

.101 

.741 

.544 

.141 

.056 

16 

690 

1.032 

9.55 

7.81 

.557 

.466 

.252 

.105 

.729 

.525 

.156 

.048 

17 

780 

1.031 

11.10 

9.40 

.516 

.488 

.284 

.091 

.743 

.526 

.174 

.043 

18 

620 

1.032 

9.00 

7.14 

.533 

.464 

.167 

.131 

.602 

.420 

.137 

.045 

19 

800 

1.029 

9.68 

7.69 

.525 

.515 

.256 

.126 

.645 

.453 

.138 

.054 

Total.. 

7,680 

101.02 

82.99 

5.461 

4.375 

1.944 

1.180 

7.205 

5.212 

1.496 

.497 

^ean. . 

768 

i.osi 

10.10 

8.30 

.546 

.438 

.194 

.118 

.721 

.521 

.150 

.050 

SUBJECT  No.  5  (E.  J.  C.)— Period  9. 


July    20 

750 

1.032 

9.55 

7.71 

0.607 

0.564 

0.253 

0.108 

0.690 

0.506 

0.147 

0.037 

211 

2  9.90 
9.86 

22 

590 

1.034 

8.00 

.576 

.444 

.187 

.096 

.863 

.633 

.176 

.054 

23 

640 

1.034 

8.83 

7.05 

.545 

.412 

.173 

.095 

.739 

.534 

.166 

.039 

24 

610 

1.033 

9.00 

7.52 

.555 

.365 

.173 

.096 

.736 

.533 

.160 

.043 

25 

490 

1.035 

9.11 

7.39 

.558 

.379 

.158 

.126 

.715 

.513 

.151 

.051 

26 

570 

1.033 

9.13 

7.54 

.504 

.300 

.150 

.098 

.698 

.469 

.169 

.060 

27 

800 

1.031 

12.62 

10.50 

.632 

.508 

.230 

.091 

.908 

.640 

.196 

.072 

28 

680 

1.033 

10.72 

8.82 

.538 

.517 

.241 

.081 

.809 

.586 

.184 

.039 

29 

770 

1.033 

10.32 

8.35 

.577 

.540 

.241 

.060 

.810 

.571 

.184 

.055 

Total.. 

5,900 
2  656 

99.04 

72.88 

5.092 

4.029 

1.806 

.851 

6.968 

4.985 

1.533 

.450 

Mean.. 

2 1. 033 

2  9.90 

2  8.10 

2.566 

2.448 

2.201 

2.095 

2.774 

2.554 

2.170 

2.050 

>  Bottle  t>roken. 


» Mean  for  9  determinations. 
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fecM  analyses — Continued. 


SUBJECT  No.  5  (E.  J.  C.)— Peeiod  6. 


Urine— Continued. 

Feces. 

1 

|i 

P 

ii 
If 

Weight. 

1 

i 

o 

1  1 

1 

Gttm. 
2.46 
2.50 
2.05 
1.98 
2.28 
2.02 
2.70 
1.96 
1.96 
2.28 

Gms. 
12.86 
12.98 

Gm5. 
2.30 
2.21 

Trace. 
20 
20 
20 
10 
10 
10 
10 
10 
5 

1            : 
Gms.  \   Gm^.     Per  ct. 

708  1  214.59  ■ 

71  1     21.46       69.69 

1 

Gms. 
12.81 
1.28 

Gms. 
37.31 

3.73 

1.3.80       2.11 

16.60 
14.62 
14.26 
20.46 
16.49 
16.02 
16.37 

1.60 
2.14 
1.90 
2.88 
1.29 
1.89 
1.91 

BALANCES  FOE  PEEIOD. 

Nitrogen  in —                                       Ether  extract  in — 

Food,  grams 118.53           Food,  grams... 

Urine,  grams 106. 88                       Feces,  grams. . . 

Feces,  grams 12.81 

119.69 

+ 
per  cen 

1,247.54 
37.31 

1,210.23 

t. 

22.19 
2.22 

154.46 
15.45 

20.23 
2.02 

""u 

-1.16 
Nitrogen  utilization,  89.19  per  cent 

;  fat  utilization,  97.01 

SUBJECT  No.  5  (E.  J.  C.)— Period  7. 


2.16 
1.92 
2.30 
2.40 
2.28 
1.98 
2.10 
2.04 
2.28 
1.66 


12.86 
14.73 
9.47 
11.93 
12.28 
16.13 
14.85 
16.95 
12.74 
13.56 


21.12    1.35.50 
2.11  I  13.55 


1.86  I  20 
1.60  Trace. 
2.24   Trace. 


2.36 
2.26 
1.16 
3.09 
1.91 
2.40 
1.46 


20 

I        10 
25 

I        20 

Trace. 

I       10 
20 


20.34  I 

2.03  13 


Total  for  period. 
Mean  for  day 


508 
51 


168.86 
16.89 


66.76 


9.91 
9.99 


Nitrogen  in — 

Food,  grams 124. 50 

Urine,  grams 109. 29 

Feces,  grams 9.91 

119.20 


BALANCES  FOE  PEEIOD. 

I  Ether  extract  in— 


26.57 
.66 


Food,  grams 1,3-53.49 

Feces,  grams 26.57 


+1,326.92 


+5.30 
Nitrogen  utilization,  92.04  per  cent;  fat  utilization,  98. 04  per  cent. 


SUBJECT  No.  5  (E.  J.  C.)— Peeiod  8. 


2.23 

9.12 

1.89 

10 

2.29  :  13.10 

1.64 

Trace. 

1.96     12.98 

1.11 
1.86 

10 
20 

2.28 

15.90 

1.91 

12.86 

1.72 

30 

1.92 

13.68 

1.66 

20 

2.38 

11.93 

2.36 

20 

2.28 

11.46 

2.02 

20 

1.84 

10.87 

1.63 

30 

2.08 

13.21 

1.44 

20 

21.17  :i25.11 

17.33 

.        1 

2.12 

12.51 

1.73 

18 

Total  for  period . 
Mean  for  day.... 


839  i  191.71 
84       19.17 


77.15 


13.42         37.92 
1.34  3.79 


BALANCES  FOE  PEEIOD. 


Nitrogen  in- 


Fbod,  grams 118.50 

Urine,  grams 101.02 

"      5,  grams 13.42 

114.44 


+4.06 
Nitrogen  utiliKation,  88.67  per  cent;  fat  utilization,  96.97  per  cent. 


Ether  extract  in— 

Food,  grams 1,250.63 

Feces,  grams 37.92 

+1,212.71 


SUBJECT  No.  5  (E.  J.  C.)— Peeiod  9. 


2.02 

13.56 

1.82 

30 

1.78 
1.63 

8.54 
10.87 

i.82 
1.36 

20 
20 

1.88 

9.47 

2.00 

10 

1.67 

5.61 

1.88 

10 

1.72 

7.02 

.98 

10 

2.54 

7.48 

2.48 

20 

2.83 

9.12 

2.51 

20 

2.36 

14.38 

2.36 

10 

18.43 

86.05 

17.21 

»2.05 

2  9.56 

2  1.91 

2  17 

Total  for  period. 
Mean  for  day 


1,077 
108 


214. 32 
21.43 


15.51 

80.10         1.55 


BALANCES  FOE  PEEIOD. 


Nitrogen  in— 

Food,  grams 106.35 

Urine,  grams 99. 04 

Feces,  grams 15.51 

114.55 


36.62 
3.66 


Ether  extract  in — 

Food,  grams 1,238.78 

Feces,  grams 36.62 

+1,202.16 


-8.20 
Nitrogen  utilization,  85.42  per  cent;  fat  utilization,  97.04  per  cent. 
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COPPER  AND  THE   HEALTH   OF   MAN. 


Quantitative  urine  and 


SUBJECT  No.  5  (E.  J.  C.)— Peeiod  10. 


Urine. 

>. 

Nitrogen. 

Sulph 

iir. 

Date. 

B 

3 
O 

o 

to 
g 

o 

i 

el 
o 

a 

73 

1 

1 

3 

6 

1 

3 

1 

> 

OT 

&H 

1:3 

u 

-< 

0 

Ph 

^ 

H 

^ 

W 

c.c. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

July    30 

560 

1.032 

8.47 

6.89 

0.505 

0.508 

0.153 

0.081 

0.608 

0.440 

0.U2 

0.056 

31 

940 

1.024 

9.48 

7.73 

.514 

.515 

.150 

.091 

.706 

.486 

.163 

.057 

Aug.     1 

1,000 

1.023 

8.71 

6.82 

.538 

.520 

.123 

.115 

.775 

.543 

.172 

.060 

2 

650 

1.032 

7.96 

6.17 

.526 

.466 

.120 

.130 

.662 

.457 

.132 

.073 

3 

760 

1.031 

8.75 

7.07 

.540 

.365 

.133 

.130 

.722 

.502 

.160 

.060 

4 

680 

1.029 

7.39 

5.89 

.524 

.311 

.120 

.110 

.647 

.442 

.165 

.040 

5 

670 

1.029 

7.24 

5.68 

.525 

.343 

.097 

.144 

.640 

.430 

.1.55 

.055 

6 

800 

1.030 

8.58 

6.84 

.570 

.401 

.136 

.111 

.637 

.434 

.156 

.047 

7 

1,060 

1.027 

11.14 

8.86 

.704 

.587 

.195 

.109 

.850 

.574 

.218 

.058 

8 

650 

1.030 

7.45 

5.73 

.569 

.356 

.111 

.126 

.637 

.452 

.148 

.037 

Total.. 

7,770 

85.17 

67.68 

5.515 

4.372 

1.338 

1.147 

6.884 

4.760 

1.581 

.543 

Mean.. 

'777 

1.029 

8.52 

6.77 

.552 

.437 

.134 

.115 

.688 

.476 

.158 

.054 

SUBJECT  No.  5  (E.  J.  C.)— PERIOD  11. 


Aug.     9 

600 

1.032 

8.25 

6.53 

0.500 

0.374 

0.084 

0. 158 

0.658 

0.471 

0.140 

0.047 

10 

710 

1.028 

7.84 

6.23 

.523 

.379 

.083 

.145 

.637 

.442 

.117 

.078 

11 

530 

1.031 

7.46 

5.77 

.567 

.520 

.105 

.094 

.576 

.358 

.164 

.054 

12 

540 

1.031 

6.56 

4.90 

.553 

.405 

.120 

.080 

.542 

.356 

.141 

.045 

13 

530 

1.033 

6.84 

5.31 

.561 

.412 

.156 

.061 

.658 

.451 

.156 

.051 

14 

390 

1. 036 

7.04 

5.29 

.539 

.459 

.141 

.088 

.609 

.426 

.142 

.041 

15 

550 

1.033 

7.60 

5.86 

.584 

.421 

.142 

.107 

.639 

.422 

.160 

.057 

16 

860 

1.031 

10.51 

8.62 

.559 

.468 

.192 

.116 

.862 

.630 

.175 

.057 

17 

790 

1.028 

9.82 

7.98 

.590 

.515 

.191 

.089 

.902 

.671 

.169 

.062 

18 

480 

1.035 

8.15 

6.48 

.562 

.452 

.172 

.080 

.671 

.452 

.169 

.050 

Total.. 

5,980 

80.07 

62.97 

5.538 

4.411 

1.386 

1.018 

6.754 

4.679 

1.533 

.542 

Mean. . 

598 

1.032 

8.01 

6.30 

.554 

.441 

.139 

.102 

.675 

.468 

.153 

.054 

SUBJECT  No.  5  (E.  J.  C.)— Period  12. 


Aug.    19 

550 

1.030 

6.42 

4.98 

0.466 

0.323 

0.147 

0.077 

0.548 

0.363 

0.123 

0.062 

20 

990 

1.023 

6.08 

4.72 

.578 

.298 

.130 

.095 

.559 

.356 

.157 

.046 

21 

600 

1.032 

6.12 

4.58 

.542 

.370 

.130 

.135 

.666 

.485 

.119 

.062 

22 

750 

1.029 

7.21 

5.66 

.534 

.345 

.150 

.126 

.622 

.441 

.110 

.071 

23 

730 

1.030 

6.08 

4.45 

.535 

.249 

.122 

.124 

.552 

.363 

.122 

.067 

24 

430 

1.035 

5.39 

3.93 

.541 

.240 

.122 

.111 

.574 

.402 

.104 

.068 

25 

590 

1.029 

5.69 

4.71 

.315 

.092 

.133 

.069 

.342 

.225 

.100 

.017 

26 

780 

1.029 

8.50 

6.94 

.518 

.497 

.164 

.104 

.670 

.454 

.141 

.075 

27 

900 

1.027 

8.72 

6.87 

.542 

.452 

.203 

.088 

.684 

.477 

.170 

.037 

28 

1,260 

1.020 

9.51 

7.80 

.555 

.439 

.170 

.130 

.878 

.652 

.161 

.065 

Total.. 

7,580 

69.72 

54.64 

5.126 

3.305 

1.471 

1.059 

6.095 

4.218 

1.307 

.570 

Mean.. 

758 

1.028 

6.97 

5.46 

.513 

.331 

.147 

.106 

.610 

.422 

.131 

.057 

SUBJECT  No.  6  (P.  L.  N.)— Period  1. 


May      1 

1,040 

1.028 

11.39 

9.85 

0.625 

0.470 

0.112 

0.106 

0.722 

0.549 

0.152 

0.021 

2 

970 

1.029 

12.19 

9.99 

.690 

.556 

.120 

.125 

.825 

.642 

.124 

.059 

3 

1,020 

1.027 

12.40 

10.55 

.691 

.526 

.159 

.076 

.845 

.652 

.141 

.052 

4 

1,020 

1.026 

11.11 

9.35 

.654 

.529 

.141 

.070 

.745 

.581 

.145 

.019 

6 

1,100 

1.025 

10.58 

8.65 

.659 

.553 

.126 

.081 

.735 

.554 

.139 

.042 

6 

1,130 

1.026 

10.18 

8.42 

.642 

.558 

.114 

.087 

.709 

.532 

.153 

.024 

7 

1,190 

1.022 

10.63 

8.87 

.668 

.529 

.123 

.085 

.804 

.624 

.140 

.040 

8 

1,070 

1.027 

10.59 

8.79 

.715 

.564 

.128 

.085 

.692 

.640 

.124 

.028 

9 

1,050 

1.025 

9.72 

7.90 

.726 

.618 

.112 

.091 

.699 

.530 

.123 

.046 

10 

990 

1.028 

10.09 

8.34 

.645 

.517 

.141 

.087 

.697 

.521 

.132 

.044 

Total.. 

10,580 

108.88 

90.71 

6.715 

5.420 

1.276 

.893 

7.473 

5.725 

1.373 

.375 

Mean.. 

1,058 

1.026 

10.89 

9.07 

.672 

.542 

.128 

.089 

.747 

.673 

.137 

.038 

LONG  S  EXPERIMENTS. 
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Jecti  analyses — Continued. 


SUBJECT  No.  5  (E.  J.  C.)— Period  10. 


Urine— Continued . 


Feces. 


•go 

°^ 

o 

.a 

Ph 


23 

S2 


■-3  § 


c.S 


Weight. 

d 

'3 

>. 

03 

i3 

S 

Q 

^ 

;z; 

(rms. 

Gms. 

Perct. 

Gms. 

1,209 

281.46 

19.59 

121 

28.15 

76.72 

1.96 

Gms. 

9.00 
12.63 
15.08 
11.22 
13.10 
10.29 

9.70 
14.15 
15.20 
11.22 


Gms. 
2.08 
1.61 
1.87 
1.90 
1.38 
.85 
1.05 
1.70 
2.68 
1.79 


Total  for  period , 
Mean  for  day... 


Gms. 
58.39 

5.84 


BALANCES  FOR  PERIOD. 


Nitrogen  in — 

Food,  grains 115.57 

Urine,  grams 85.17 

Feces,  grams 19.59 

104.76 


121.59 
12.16 


+10.81 
Nitrogen  utilization,  83.05  per  cent;  fat  utilization,  95.98  per  cent. 


Ether  extract  in— 

Food,  grams 1,451.87 

Feces,  grams 58. 39 

+1,393.48 


SUBJECT  No.  5  (E.  J.  C.)— Period  11. 


1.94 

9.59 

1.84 

60 

1.38 

13.10 

.99 

70 

1.32 
1.70 

8.65 
7.25 

1.74 
1.50 

90 
50 

1.66 

7.48 

1.38 

80 

1.50 

4.21 

1.76 

60 

1.66 

8.42 

1.15 

60 

2.11 

14.97 

1.18 

70 

1.58 

13.33 

1.62 

60 

1.56 

8.18 

1.60 

70 

16.41 

95.18 

14.76 

1.64 

9.52 

1.48 

67 

Total  for  period , 
Mean  for  day 


1,006 
101 


201.50 
20.15 


79.97 


15.39 
1.54 


43.56 
4.36 


Nitrogen  in— 

Food,  grams 104. 53 

Urine,  grams 80. 07 

Feces,  grams 15. 39 

95.46 


BALANCES  FOR  PERIOD. 

Ether  extract  in— 


Food,  grams 1,354.25 

Feces,  grams 43.56 


+1,310.69 


+9.07 
Nitrogen  utilization,  85.27  per  cent;  fat  utilization,  96.78  per  cent. 


SUBJECT  No.  5  (E.  J.  C.)— Period  12. 


1.65 

7.48 

0.88 

70 

.93 

12.04 

.48 

50 

1.74 

10.06 

1.08 

60 

1.76 

12.63 

1.10 

50 

1.40 

11.69 

.26 

40 

1.51 

5.38 

1.05 

70 

1.00 

10.06 

.23 

60 

1.H4 

11.58 

1.86 

40 

1.88 

12.86 

1.20 

70 

1.82  1  14.03 

.98 

70 

15.53    107.81 

9.12 

1.55     10.78 

.91 

58 

Total  for  period . 
Mean  for  day..., 


751 
75 


211.56 
21.16 


71.83 


14.64 
1.46 


38.83 
3.88 


BALANCES  FOR  PERIOD. 


Nitrogen  in — 

Food,  grams 

Urine,  grams 69.  72 

Feces,  grams 14. 64 


84.36 


+33.27 
Nitrogen  utilization,  87.55  per  cent;  fat  utilization,  97.54  per  cent. 


Ether  extract  in— 

Food,  grams 1,575.81 

Feces,  grains 38.83 


+  1,536. 


SUBJECT  No.  6  (P.  L.  N.)— Period  1. 


1.48 

13.56 

1.20 

5 

1.86 

11.58 

1.76 

30 

2.00 

13.10 

1.75 

30 

2.06 

14.15 

1.71 

25 

1.85 

16.72 

1.77 

20 

1.66 

19.88 

1.70 

10 

1.88 

19.64 

1.50 

20 

2.05 

16.60 

1.60 

10 

1.72 

15.08 

1.84 

30 

1.87 

14.85 

1.36 

15 

18.43 

165.16 

16.19 

L84 

15.52 

1.62 

20 

Total  for  period . 
Mean  for  day 


1,487 
149 


226. 02 
22.60 


84.80 


14.72 
1.47 


48.33 
4.83 


Nitrogen  in— 

Food,  grams 121. 64 

Urine,  grams 108. 88 

Feces,  grams 14.72 

123.60 


BALANCES  FOR  PERIOD. 

Ether  extract  in— 

Food,  grams 1,366.15 


Feces,  grams. 


48.33 


+1,317.82 


Nitrogen  utilization,  87.90  per  cent;  fat  utilization,  96.47  per  cent. 
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COPPER  AND   THE   HEALTH   OF   MAN". 


Quantitative  urine  and 


SUBJECT  No.  6  (P.  L.  N.)-Period  2. 


Urine. 

^ 

Nitrogen. 

Sulphur. 

Date. 

t> 

3 

o 

s 

03 

.1 

g 

.-2 

6 

■3 

.2 

-3 

1 

CQ 

o 
H 

2 

B 

B 

< 

Ph 

1 

u 
o 

5 

03 

^ 
^ 

c.c. 

Gms. 

Gms. 

Cms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

May    11 

1,080 

1.023 

10.48 

8.60 

0.669 

0.542 

0.130 

0.095 

0.775 

0.568 

0.167 

0.040 

12 

930 

1.028 

9.37 

7.69 

.635 

.500 

.105 

.098 

.633 

.470 

.129 

.034 

13 

1,150 

1.025 

10.60 

8.75 

.595 

.495 

.120 

.125 

.687 

.514 

.132 

.041 

14 

1,140 

1.026 

9.82 

7.81 

.668 

.605 

.133 

.093 

.688 

.526 

.117 

.045 

15 

1,060 

1.025 

9.53 

7.80 

.577 

.488 

.131 

.087 

.633 

.473 

.123 

.037 

16 

970 

1.026 

9.39 

7.53 

.610 

.513 

.130 

.045 

.719 

.540 

.128 

.051 

17 

1,040 

1.024 

9.67 

7.90 

.562 

.491 

.106 

.075 

.641 

.464 

.141 

.036 

18 

940 

1.027 

9.43 

7.70 

.637 

.576 

.112 

.084 

.703 

.552 

.136 

.015 

19 

900 

1.028 

8.92 

7.13 

.677 

.582 

.111 

.067 

.654 

.486 

.133 

.035 

20 

990 

1.028 

10.10 

8.44 

.606 

.466 

.136 

.058 

.712 

.537 

.136 

.039 

Total.. 

10,200 

97.31 

79.35 

6.266 

5.258 

1.214 

.827 

6.845 

5.130 

1.342 

.373 

Mean.. 

1,020 

1.026 

9.73 

7.94 

.627 

.526 

.121 

.083 

.685 

.513 

.134 

.037 

SUBJECT  No.  6  (P.  L.  N.)— Period  3. 


May   21 

1,040 

1.026 

10.12 

8.40 

0.637 

0.488 

0.130 

0.070 

0.657 

0.478 

0.137 

0.042 

22 

1,110 

1.023 

9.03 

7.39 

.598 

.488 

.122 

.043 

.578 

.420 

.113 

.045 

23 

1,010 

1.026 

8.68 

7.02 

.569 

.540 

.123 

.041 

.623 

.480 

.123 

.020 

24 

1,020 

1.031 

10.38 

8.64 

.648 

.632 

.145 

.053 

.733 

.563 

.133 

.037 

25 

1,140 

1.028 

10.70 

8.94 

.612 

.560 

.142 

.087 

.739 

.564 

.129 

.046 

26 

940 

1.029 

10.21 

8.47 

.593 

.502 

.150 

.065 

.693 

.523 

.116 

.054 

27 

1,010 

1.029 

10.37 

8.72 

.547 

.466 

.142 

.073 

.710 

.545 

.106 

.059 

28 

980 

1.028 

10.56 

8.71 

.624 

.587 

.133 

.073 

.771 

.588 

.124 

.059 

29 

1,050 

1.026 

10.42 

8.72 

.609 

.500 

.145 

.066 

.717 

.514 

.152 

.051 

30 

1,060 

1.027 

9.65 

7.79 

.641 

.560 

.151 

.063 

.667 

.495 

.138 

.034 

Total.. 

10,360 

100. 12 

82.80 

6.078 

5.323 

1.383 

.634 

6.888 

5.170 

1.271 

.447 

Mean.. 

1,036 

1.027 

10.01 

8.28 

.608 

.532 

.138 

.063 

.689 

.517 

.127 

.045 

SUBJECT  No.  6  (P.  L.  N.)— Period  4. 


May    31 

910 

1.030 

9.17 

7.37 

0.619 

0.573 

0.123 

0.065 

0.629 

0.469 

0.126 

0.034 

June     1 

970 

1.028 

10.18 

8.43 

.553 

.544 

.133 

.083 

.715 

.522 

.129 

.064 

2 

960 

1.025 

9.43 

7.87 

.574 

.535 

.123 

.084 

.632 

.464 

.126 

.042 

3 

950 

1.028 

10.46 

8.66 

.590 

.571 

.155 

.076 

.765 

.592 

.130 

.043 

4 

1,000 

1.029 

11.14 

9.19 

.633 

.535 

.170 

.082 

.778 

.574 

.139 

.065 

5 

860 

1.028 

9.79 

8.01 

.602 

.464 

.130 

.075 

.636 

.456 

.126 

.054 

6 

780 

1.026 

6.89 

5.46 

.374 

.340 

.092 

.070 

.430 

.303 

.098 

.029 

7 

1,360 

1.023 

11.66 

9.36 

.722 

.659 

.170 

.107 

.766 

.560 

.146 

.060 

8 

1,020 

1.027 

8.92 

7.05 

.602 

.551 

.122 

.087 

.737 

.564 

.129 

.044 

9 

940 

1.029 

10.18 

8.38 

.594 

.473 

.139 

.095 

.701 

.529 

.127 

.045 

Total.. 

9,750 

97.82 

79.78 

6.863 

5.245 

1.357 

.824 

6.789 

5.033 

1.276 

.480 

Mean.. 

975 

1.027 

9.78 

7.98 

.586 

.525 

.136 

.082 

.679 

.503 

.128 

.048 

SUBJECT  No.  6  (P.  L.  N.)— Period  6. 


June   10 

900 

1.029 

10.74 

8.80 

0.552 

0.542 

0.169 

0.080 

0.842 

0.650 

0.150 

0.042 

11 

930 

1.029 

10.77 

8.89 

.607 

.620 

.164 

.074 

.742 

.576 

.111 

.055 

12 

860 

1.030 

9.02 

7.28 

.607 

.508 

.130 

.079 

.628 

.469 

.107 

.052 

13 

860 

1.030 

8.86 

7.21 

.628 

.450 

.142 

.088 

.635 

.467 

.117 

.051 

14 

850 

1.030 

9.17 

7.50 

.627 

.488 

.161 

.070 

.657 

.488 

.124 

.045 

15 

800 

1.032 

8.25 

6.72 

.607 

.504 

.147 

.061 

.617 

.473 

.104 

.040 

16 

740 

1.032 

8.26 

6.54 

.592 

.549 

.134 

.075 

.645 

.486 

.103 

.056 

17 

740 

1.033 

8.26 

6.45 

.595 

.531 

.131 

.099 

.635 

.477 

.121 

.037 

18 

870 

1.028 

8.74 

6.98 

.534 

.678 

.136 

.079 

.624 

.474 

.125 

.025 

19 

850 

1.029 

8.07 

6.47 

.584 

.671 

.126 

.075 

.687 

.430 

.121 

.036 

Total.. 

8,400 

90.14 

72.84 

6.933 

6.341 

1.440 

.780 

6.612 

4.990 

1.183 

.439 

Mean.. 

840 

1.030 

9.01 

7.28 

.593 

.634 

.144 

.078 

.661 

.499 

.118 

.044 

LONG  S  EXPERIMENTS. 
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ftcu  analyses — Continued. 


SUBJECT  No.  6  (P.  L.  N.)— Pekiod  2. 


Urine — Continued . 


1 
2  — 

t'i 

o 
,G 
Pi 


=g 


C.S 


Weight. 


Gms. 
1.7i 
1.46 
1.80 
1.74 
1.97 
1.87 
1.75 
2.08 
1.62 
1.98 


Gms. 
16.37 
16.13 
16.02 
17.54 
16.72 
16.37 
14.03 
14.97 
16.95 
17.07 


Gms. 
1.43 
1.29 
1.12 
1.68 
1.20 
1.25 
1.22 
1.77 
1.71 
1.16 


Total  for  period . 
Mean  for  day... 


Gms. 

1,S32 

183 


Gms. 

296.78 
29.68 


Perct. 


Gms.  I   Gms. 
18.14  i      67.05 
1.81  6.71 


BALANCES  FOR  PEKIOD. 


Nitrogen  in— 

Food,  grams 120.26 

Urine,  grams 97. 31 

Feces,  grams 18. 14 

115.45 


18.01 
1.80 


162. 17 
16.22 


13.83 
1.38 


16 


+4.81 
Nitrogen  utilization,  84.92  per  cent;  fat  utilization,  95.23  per  cent. 


Ether  extract  in— 

Food,  grams 1,406.22 

Feces,  grams 67.05 


+1,339.17 


SUBJECT  No.  6  (P.  L.  N.)— Period  3. 


1.75  1  16.37 

1.32 

20 

1.77  i  16.84 

1.27 

10 

1.79  18.36 

1.77 
2.24 

Trace. 
20 

2.16  18.36 

2.36  19.64 

2.11 

Trace. 

1.98  15.20 

1.63 

20 

1.86  1  17.42 

1.42 

20 

1.96  17.30 

1.91 

20 

2.08  16.84 

1.68 

25 

1.82  18.82 

1.70 

10 

19.53  175.15 

17.05 

1.95  17.52 

1.71 

15 

Total  for  period . 
Mean  for  day 


1,311 
131 


223.66 
22.37 


82.94 


13.63 
1.36 


42.08 
4.21 


Nitrogen  in — 

Food,  grams 119. 38 

Urine,  grams 100.12 

Feces,  grams 13.63 

113.75 


BALA>fCES  FOR  PERIOD. 

Ether  extract  ia— 

Food,  grams 1,350.93 

Feces,  grams 42.08 


+1,308.85 


+5.63 
Nitrogen  utilization,  88.5S  per  cent;  fat  utilization,  96.8S  per  cent. 


SUBJECT  No.  6  (P.  L.  N.)— Period  4. 


1.85  15.43 

1.72 

10 

1.92  16.37 

1.60 

20 

1.  73  14. 15 

1.68 
1.85 

30 
30 

1.96  13.21 

2.00  17.54 

1.51 

30 

1.95  14.62 

1.28 

30 

1.15  12.51 

1.01 

10 

2.28  18.71 

1.64 

10 

1.61  17.54 

1.65 

30 

1.72  15.90 

1.48 

20 

18.17  ;15o.98 

15.42 

1.82  1  15.60 

1.54 

22 

Total  for  period. 
Mean  for  dav... 


1,273 
127 


229.90 
22.99 


81.94 


14.77 
1.48 


Nitrogen  in— 

Food,  grams 116.66 

Urine,  grams 97. 82 

Feces,  grams 14.77 

112.59 


BALANCES  FOR  PERIOD. 

Ether  extract 


16.87 
6.19 


Food,  grams 1.298.76 

Feces,  grams 61.87 


+1,236. 


+4.07 
Nitrogen  utilization,  87.34  per  cent;  fat  utiUzation,  95.23  per  cent. 


SUBJECT  No.  6  (P.  L.  N.>— Period  5. 


1.92 

1.98 

1. 

1. 

1. 

1. 

1. 


70 


,58 
.76 
1.64 
1.67 
1.93 


17.57 
1.76 


14.03 
16.37 
17.07 
17.07 
16.95 
17.30 
15.55 
12.74 
16.95 
16.95 


160.98 
16.10 


1.81 
2.08 
1.82 
1.53 
1.78 
1.62 
2.01 
1.80 
2.02 
2.24 


18.71 
1.87 


20 


25 


Total  for  period . 
Mean  for  day.... 


1,709 
171 


258.23 
25.82 


84.89 


17.77 
1.78 


59.47 
5.95 


Nitrogen  in— 

Food,  grams 116. 42 

Urine,  grams 90.14 

Feces,  grams 17. 77 

107.91 


BALANCES  FOR  PERIOD. 

Ether  extract  in- 


-8.51 


Food,  grams 1,381.35 

Feces,  grams 59.47 

+1,321.88 


Nitrogen  utilization,  84.74  per  cent;  fat  utilization,  95.69  per  cent. 
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Quantitative  urine  and 


SUBJECT  No.  6  (P.  L.  N.)— Peeiod  6. 


Urine. 

^ 

Nitrogen. 

Sulphur. 

Date. 

1 

> 

1 

1 

< 

T3 

1 
1 

1 

6 

i 
1 

1 

c.c. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

June  20 

740 

1.030 

7.24 

5.57 

0.547 

0.482 

0.130 

0.075 

0.536 

0.381 

0.122 

0.033 

21 

1,200 

1.025 

9.78 

7.82 

.655 

.567 

.183 

.088 

.696 

.523 

.128 

.045 

22 

900 

1.027 

8.47 

6.77 

.606 

.497 

.139 

.077 

.662 

.512 

.122 

.028 

23 

850 

1.029 

9.05 

7.20 

.617 

.511 

.158 

.089 

.673 

.496 

.136 

.041 

24 

940 

1.029 

9.69 

7.91 

.545 

.506 

.151 

.091 

.755 

.565 

.135 

.055 

25 

1,040 

1.027 

10.38 

8.51 

.^50 

.540 

.161 

.106 

.746 

.560 

.148 

.038 

26 

1,000 

1.027 

8.50 

6.87 

.640 

.448 

.141 

.099 

.547 

.374 

.125 

.048 

27 

720 

1.027 

6.76 

5.07 

.608 

.538 

.079 

.134 

.489 

.329 

.111 

.049 

28 

1,160 

1.026 

9.79 

7.84 

.656 

.578 

.164 

.120 

.732 

.542 

.144 

.046 

29 

840 

1.029 

8.77 

7.17 

.576 

.493 

.161 

.086 

.659 

.486 

.135 

.038 

Total.. 

9,390 

88.43 

70.73 

6.000 

5.160 

1.467 

.965 

6.495 

4.768 

1.306 

.421 

Mean.. 

939 

1.028 

8.84 

7.07. 

.600 

.516 

.147 

.097 

.650 

.477 

.131 

.042 

SUBJECT  No.  6  (P.  L.  N.)— Period  7, 


June  30 

600 

1.032 

6.81 

5.38 

0.484 

0.430 

0.092 

0.101 

0.491 

0.364 

0.100 

0.027 

July     1 

960 

1.029 

11.22 

8.92 

.767 

.699 

.180 

.142 

.876 

.670 

.150 

.056 

2 

870 

1.029 

9.75 

7.86 

.561 

.668 

.115 

.139 

.731 

.530 

.138 

.063 

3 

860 

1.028 

8.89 

7.41 

.532 

.504 

.133 

.099 

.551 

.393 

.110 

.048 

4 

870 

1.024 

8.64 

7.13 

.506 

.573 

.139 

.109 

.631 

.447 

.134 

.050 

5 

870 

1.029 

8.80 

7.18 

.505 

.506 

.147 

.095 

.625 

.465 

.127 

.033 

6 

840 

1.030 

9.02 

7.25 

.527 

.576 

.125 

.110 

.635 

.469 

.122 

.044 

7 

770 

1.030 

9.11 

7.31 

.523 

.461 

.148 

.083 

.643 

.491 

.119 

.033 

8 

660 

1,029 

8.44 

6.80 

.502 

.511 

.130 

.077 

.597 

.453 

.117 

.027 

9 

840 

1.028 

8.92 

7.21 

.557 

.551 

.130 

.105 

.621 

.451 

.128 

.042 

Total- 

8,140 

89.60 

72.45 

5.464 

5.479 

1.339 

1.060 

6.401 

4.733 

1.245 

.423 

Mean.. 

814 

1.029 

8.96 

7.25 

.546 

.548 

.134 

.106 

.640 

.473 

.125 

.042 

SUBJECT  No.  6  (P.  L.  N.)— Period  8. 


July    10 

760 

1.029 

8.52 

6.83 

0.521 

0.448 

0.139 

0.087 

0.625 

0.455 

0.121 

0.049 

11 

640 

1.030 

8.02 

6.41 

.485 

.495 

.136 

.075 

.599 

.452 

.093 

.054 

12 

620 

1.033 

8.33 

6.46 

.544 

.556 

.130 

.128 

.642 

.449 

.127 

.066 

13 

800 

1.029 

9.58 

7.93 

.506 

.571 

.141 

.115 

.650 

.482 

.102 

.066 

14 

800 

1.030 

8.83 

6.92 

.5^0 

.618 

.139 

.116 

.652 

.456 

.139 

.057 

15 

690 

1.032 

7.39 

6.01 

.424 

.475 

.133 

.066 

.510 

.365 

.100 

.045 

16 

810 

1.029 

8.77 

7.06 

.507 

.603 

.208 

.086 

.562 

.404 

.116 

.042 

17 

930 

1.029 

9.12 

7.49 

.480 

.643 

.206 

.089 

.614 

.428 

.138 

.048 

18 

900 

1.029 

8.16 

6.30 

.544 

.587 

.183 

.087 

.567 

.396 

.148 

.023 

19 

770 

1.029 

7.97 

6.21 

.508 

.571 

.200 

.052 

.666 

.501 

.132 

.033 

Total.. 

7,720 

84.69 

67.62 

5.069 

5.567 

1.615 

.901 

6.087 

4.388 

1.216 

.483 

Mean.. 

772 

1.030 

8.47 

6.76 

.507 

.557 

.162 

.090 

.609 

.439 

.122 

.048 

SUBJECT  No.  6  (P.  L.  N.)— Period  9. 


July    20 

580 

1.032 

7.80 

5.99 

0.548 

0.690 

0.192 

0.077 

0.544 

0.396 

0.115 

0.033 

21 

600 

1.032 

8.42 

6.82 

.554 

.558 

.155 

.092 

.558 

.387 

.118 

.053 

22 

660 

1.030 

8.11 

6.44 

.533 

.484 

.153 

.063 

.586 

.424 

.118 

.044 

23 

680 

1.029 

7.79 

6.16 

.519 

.488 

.133 

.096 

.635 

.475 

.128 

.032 

24 

820 

1.028 

8.44 

6.91 

.499 

.495 

.123 

.111 

.654 

.489 

.134 

.031 

25 

810 

1.029 

7.94 

6.43 

.527 

.500 

.106 

.098 

.577 

.412 

.111 

.054 

26 

690 

1.030 

7.88 

6.22 

.495 

.473 

.112 

.111 

.622 

.442 

.113 

.067 

27 

750 

1.029 

9.03 

7.37 

.532 

.405 

.162 

.067 

.634 

.468 

.135 

.031 

28 

860 

1.028 

8.50 

6.88 

.484 

.432 

.142 

.084 

.637 

.448 

.158 

.031 

29 

730 

1.032 

7.70 

6.21 

.456 

.435 

.144 

.067 

.644 

.465 

.135 

.044 

Total.. 

7,180 

81.61 

65.43 

5.147 

4.960 

1.422 

.866 

6.091 

4.406 

1.265 

.420 

Mean.. 

718 

1.030 

8.16 

6.54 

.515 

.496 

.142 

.087 

.609 

.441 

.127 

.042 
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/(jces  analyses — Continued. 


SUBJECT  No.  6  (P.  L.  N.)— Period  6. 


Urine— Continued . 


Feces. 


0ms. 
1.69 
2.42 
1.86 
2.09 
1.84 
2.02 
1.67 
1.34 
2.09 
1.76 


18.78 
1.88 


Gms. 

15.20 
22.10 
17.77 
17.07 
20.11 
21.16 
18.94 
14.26 
23.38 
17.07 


187.06 
18.71 


^ 


Eh 


Oms. 
1.80 
1.69 
1.78 
1.70 
1.83 
1.83 
1.41 
1.69 
1.63 
1.61 


16.97 
1.70 


11 


Trace. 
30 
20 
30 
20 
10 
10 
20 
25 
10 


Total  for  period. 
Mean  for  day.... 


Weight. 


Oms, 

1,591 

159 


Oms. 
242. 63 
24.26 


Per  ct. 


84.75 


Oms. 

15.59 

1.56 


Gms. 
51.22 
5.12 


Nitrogen  in— 

Food,  grams 118.03 

Urine,  grams 88. 43 

Feces,  grams 15.59 

104.02 


BALANCES  FOR  PERIOD. 

Ether  extract  in — 

Food,  grams 1,390.53 

Feces,  grams 51.23 


+  14.01 
Nitrogen  utilization,  86.79  per  cent;  fat  utilization,  96.31  per  cent. 


+1,339.30 


SUBJECT  No.  6  (P.  L.  N.)— Period  7. 


1.37 

14.15 

1.66 

10 

2.22 

17.42 

2.32 

10 

1.90 
2.06 

18.36 
21.05 

2.16 

1.68 

20 
20 

2.00 

16.72 

1.96 

10 

2.08 

16.72 

1.72 

30 

1.79 

17.30 

1.89 

30 

1.81 

15.20 

1.61 

80 

1.49 

11.69 

1.80 

20 

1.75 

15.90 

2.02 

20 

18.47 

164.51 

18.82 

1.85 

16.45 

1.88 

20 

Total  for  period. 
Mean  for  day 


1,975 
198 


273.93 
27.39 


86.13 


18.76 
1.88 


54.31 
5.43 


Nitrogen  in— 

Food,  grams 114.39 

Urine,  grams 89. 60 

Feces,  grams 18.76 

108.36 


BALANCES  FOR  PERIOD. 

Ether  extract  in— 

Food,  grams 1,414.10 

Feces,  grams 54.31 


+1,359.79 


+6.03 
Nitrogen  utilization,  83.60  per  cent;  fat  utilization,  96.16  per  cent. 


SUBJECT  No.  6  (P.  L.  N.)— Period  8. 


1.68 

14.15 

1.51 

30 

1.83 

12.74 

1.76 

50 

1.73 
1.95 

n.8i 

15.90 

1.89 
1.81 

60 
60 

1.70 

16.49 

1.81 

70 

1.68 

14. 62 

1.41 

40 

1.85 

16.60 

1.55 

10 

2.30 

15.90 

2.14 

40 

1.68 

18.24 

1.43 

20 

1.46 

16.02 

1.31 

10 

17.86 

152. 47 

16.62 

1.79 

15.25 

1.66 

39 

Total  for  period . 
Mean  for  day 


1,783 

178 


203. 08 
20.31 


88.61 


15.16 
1.52 


50.10 
5.01 


Nitrogen  in— 

Food,  grams 114.91 

Urine,  grams 84.69 

Feces,  grams 15.16 

99.85 


BALANCES  FOR  PERIOD. 

Ether  extract  in — 


Food,  grams 1,397.43 

Feces,  grams 50. 10 


+1,347.33 


+15.06 
Nitrogen  utiUzation,  86.81  per  cent;  fat  utilization,  96.41  per  cent. 


SUBJECT  No.  6  (P.  L.  N.)— Period  9. 


2.22 
1.91 
1.72 
1.36 
1.87 
1.76 
1.90 
1.96 
1.76 
1.98 

11.69 
9.70 
11.81 
13.10 
16.13 
14.03 
12.74 
13.21 
14.50 
13.45 

2.29 
1.69 
1.43 
1.26 
1.91 
1.99 
1.94 
1.50 
1.45 
2.10 

20 
40 
20 
20 
20 
10 
10 
20 
20 
10 

Total  for  period 

1,318 
132 

239.22 
23.92 

"si."  85" 

16.21 
1.62 

56  02 

Mean  for  day 

6.60 

Nitrogen  in— 

Food,  grams 

Urine,  grams 

Feces,  grams 

Nitrogen  utilization, 

BALANCES  I 

99.80 

.  81.61 
16  21 

fOR  PERIOD. 

Ether  extrj 
Food, g 
Feces,  g 

ict  in — 

rams... 

Tarns... 

1,260.10 
56.02 

.82 

Tgi 

cent 

+1,204.08 

+1 
83.76  per 

18.44 
1.84 

130.36 
13.04 

17.56 
1.76 

...... 

;fat 

ntilizati 

on,  95.56 

per  cen 

t. 
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SUBJECT  No.  6  (P.  L.  N.)— PERIOD  10. 


Urine. 

>> 

Nitrogen. 

Sulphur. 

Date 

> 

a 

a 

"3 

d 

a 

la 

i 

1 

<D 

'S 

6 

1 

1 

o 

%, 

£ 

r 

B 

•c 

g 

a 

^ 

si 

> 

CQ 

H 

^ 

o 

< 

1:3 

fin 

^ 

^ 

» 

c.c. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

Gms. 

July    30 

710 

1.029 

10.34 

8.69 

0.560 

0.598 

0.180 

0.070 

0.817 

0.619 

0.136 

0.062 

31 

810 

1.028 

9.81 

8.27 

.491 

.571 

.155 

.071 

.678 

.489 

.126 

.063 

Aug.     1 

680 

1.028 

9.58 

7.70 

.504 

.715 

.126 

.126 

.677 

.475 

.145 

.057 

2 

820 

1.028 

8.77 

6.94 

482 

.659 

.126 

.117 

.562 

.396 

.103 

.063 

3 

750 

1.029 

7.85 

6.00 

.502 

.636 

.101 

.110 

.614 

.455 

.119 

.040 

4 

660 

1.029 

8.02 

6.43 

.504 

.497 

.131 

.087 

.608 

.418 

.138 

.052 

5 

710 

1.028 

7.48 

5.91 

.501 

.484 

.106 

.123 

.587 

.406 

.140 

.041 

6 

1,090 

1.028 

10.00 

8.15 

.578 

.482 

.170 

.089 

.696 

.492 

.154 

.050 

7 

820 

1.030 

8.99 

7.20 

.512 

.544 

.141 

.095 

.651 

.453 

.164 

.034 

8 

700 

1.030 

7.77 

6.09 

.510 

.526 

.122 

.098 

.588 

.433 

.125 

.030 

Total.. 

7,750 

88.61 

71.38 

5.144 

5.712 

1.358 

.986 

6.478 

4.636 

1.350 

.492 

Mean.. 

775 

1.029 

8.86 

7.14 

.514 

.571 

.136 

.099 

.648 

.464 

.135 

.049 

SUBJECT  No.  6  (P.  L.  N.)— Period  11. 


Aug.     9 

660 

1.032 

8.05 

6.31 

0.511 

0.531 

0.073 

0.170 

0.607 

0.446 

0.140 

0.021 

10 

630 

1.028 

8.42 

6.60 

.510 

.511 

.105 

.108 

.631 

.432 

.120 

.079 

11 

1,120 

1.021 

8.84 

7.26 

.528 

.473 

.128 

.073 

.692 

.482 

.159 

.051 

12 

740 

1.028 

7.51 

5.83 

.516 

.508 

.128 

.064 

.735 

.559 

.136 

.040 

13 

640 

1.032 

7.97 

fi.51 

.520 

.500 

.137 

.061 

.736 

.555 

.136 

.045 

14 

690 

1.030 

9.23 

7.52 

.497 

.477 

.114 

.105 

.680 

.512 

.122 

.046 

15 

710 

1.029 

8.14 

6.52 

.532 

.533 

.092 

.095 

.656 

.473 

.136 

.047 

16 

780 

1.029 

8.71 

7.01 

.502 

.479 

.130 

.095 

.706 

.510 

.142 

.054 

17 

860 

1.029 

8.97 

7.30 

.508 

.524 

.128 

.090 

.745 

.556 

.127 

.062 

18 

820 

1.031 

8.30 

6.75 

.542 

.417 

.139 

.077 

.712 

.522 

.141 

.049 

Total.. 

7,650 

84.14 

67.61 

5.166 

4.953 

1.174 

.938 

6.900 

5.047 

1.359 

.494 

Mean.. 

765 

1.029 

8.41 

6.76 

.517 

.4^ 

.117 

.094 

.690 

.505 

.136 

.049 

SUBJECT  No.  6  (P.  L.  N.)— Period  12. 


Aug.    19 

840 

1.031 

7.90 

6.40 

0.504 

0.437 

0.133 

0.073 

0.608 

0.424 

0.121 

0.063 

20 

880 

1.026 

7.83 

6.37 

.564 

.444 

.100 

.109 

.589 

.410 

.130 

.049 

21 

800 

1.028 

7.98 

6.50 

.497 

.417 

.073 

.167 

.747 

.560 

.132 

.055 

22 

550 

1.034 

7.24 

5.68 

.500 

.405 

.079 

.140 

.571 

.420 

.096 

.055 

23 

540 

1.031 

7.01 

5.48 

.498 

.410 

.036 

.163 

.493 

.343 

.103 

.047 

24 

600 

1.032 

7.11 

5.61 

.541 

.394 

.111 

.129 

.566 

.388 

.119 

.059 

25 

770 

1.030 

8.98 

7.38 

.532 

.408 

.170 

.105 

.628 

.456 

.130 

.042 

26 

1,060 

1.024 

9.30 

7.50 

.512 

.513 

.155 

.115 

.678 

.498 

.132 

.048 

27 

890 

1.027 

8.67 

7.14 

.553 

.486 

.161 

.0©2 

.659 

.479 

.142 

.038 

28 

850 

1.025 

8.39 

6.74 

.481 

.542 

.106 

.132 

.660 

.506 

.118 

.036 

Total.. 

7,780 

80.41 

64.80 

5.182 

4.456 

1.124 

1.225 

6.199 

4.484 

1.223 

.492 

Mean.. 

778 

1.029 

8.04 

6.48 

.518 

.446 

.112 

.123 

.620 

.448 

.122 

.049 
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feces  analyses — Continued. 


SUBJECT  No.  6  (P.  L.  N.)— Period  10. 


Urine— Continued . 


Feces. 


•SO 


Gms. 
2.08 
1.88 
2.07 
1.68 
1.58 
1.79 
1.50 
1.88 
1.60 
1.47 


17.53 
1.75 


Gms. 
10.87 
13.10 
10.52 
15.08 
15.20 
10. 52 
11.81 
19.88 
16.37 
13.10 


136.45 
13.65 


Gms. 
2.02 
1.68 
2.24 
1.64 
1.80 
1.47 
1.33 
.90 
1.49 
1.46 


16.03 
1.60 


48 


Total  for  period . 
Mean  for  dav 


Weight. 

B 

"3 

>> 

C! 

S 

« 

^ 

:z; 

Gms. 

Gms. 

Per  ct. 

Gms. 

1.466 

264.47 

18.33 

147 

26.45 

81.96 

1.83 

Chns. 
48.67 

4.87 


BALANCES  FOR  PERIOD. 


Nitrogen  in— 

Food,  grams 109.24 

Urine,  grams 88.61 

Feces,  grams 18. 33 

106.94 


Ether  extract  in- 
Food,  grams. 
Feces,  grams . 


....     1,325.54 
48.  67 


+1.276.87 


+2.30 


+:i.3U  I 
Nitrogen  utilization,  83.22  per  cent;  fat  utilization,  96.33  per  cent. 


SUBJECT  No.  6  (P.  L.  N.)— Period  U. 


1.70 

12.86 

1.78 

30 

1.82     11.93 

1.50 

30 

1.70 
1.70 

15.67 
11.69 

1.00 
1.61 

30 
20 

1.73 

11.93 

1.95 

30 

1.90 

10.06 

1.39 

30 

1.70 

12.63 

1.72 

50 

1.85 

14.26 

1.58 

70 

2.11 

16.25 

1.91 

50 

1.75  :  13.33 

1.24 

70 

17.96   130.61 

15.68 

1.80     13.06 

1 

1.57 

41 

Total  for  period . 
Mean  for  day 


1,732 
173 


245.25 
24.53 


85.84 


19.57 
1.96 


46.76 
4.68 


BALANXES  FOR  PERIOD. 


Nitrogen  in— 

Food,  grams 109.04 

Urine,  grams 84.14 

Feces,  grams 19.57 

103.71 


Ether  extract  in— 

Food,grams 1,344.37 

Feces,  grama 46.76 

+1,297.61 


+5.33 
Nitrogen  utilization,  82.05  per  cent;  fat  utilization,  96.52  per  cent. 


SUBJECT  No.  6  (P.  L.  N.)— Period  12. 


1.56 

15.08 

1.00 

60 

1.47  1  13.68 

.74 

50 

1.89     14.50 

1.61 

30 

1.53 

9.94 

1.39 

50 

1.51 

8.42 

1.60 

20 

1.78 

10.52 

1.58 

50 

1.96 

12.28 

1.37 

50 

2.05 

16.02 

1.62 

10 

1.  72  ]  14. 03 

1.09 

50 

1.80     12.16 

1.60 

20 

17.27 

126.63 

13.60 

.. 

1.73 

12.66 

1.36 

39 

Total  for  period . 
Mean  for  day 


1,561 
156 


241.96 
24.20 


84.50 


Nitrogen  in — 

Food,  grams 104.12 

Urine,  grams 80.41 

Feces,  grams 17.33 

97.74 


BALANCES   FOR  PERIOD. 

Ether  extract  in — 


+  6.38 
Nitrogen  utilization,  83.36  per  cent;  fat  utilization,  96.: 


Food,  grams. 
Feces,  grams 


17.33 
1.73 


48.23 
4.82 


1,324.72 
48.23 


+1,276.49 


per  cent. 
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QTJALITATIVE  AND  MICROSCOPIC  EXAMINATION  OF  URINE. 

The  scope  of  the  examination  can  be  learned  from  the  urine  chart. 
Examinations  were  made  twice  a  period  of  10  days,  excepting  when 
it  was  believed  necessary  to  do  so  more  frequently. 

The  results  in  subjects  Nos.  1,  3,  4,  and  6  were  within  the  normal. 
In  the  earliest  examinations,  in  the  fore  periods,  subject  No.  2  had 
albumin  and  acetone  in  the  urine,  and  these  findings  were  duplicated 
practically  in  every  day's  urine.  This  man's  urine  was  examined 
microscopically  and  for  albumin  and  acetone  each  day  after  these 
substances  were  found.  It  should  be  noted  that  this  subject,  previous 
to  his  coming  on  the  squad,  and  for  about  a  year,  ate  only  two  meals 
a  day.  Remembering  that  no  pathologic  constituents  were  found 
microscopically  in  the  urine  and  that  the  subjects  were  fed  a  very 
liberal  amount  of  food,  the  presence  of  albumin  at  least  might  be 
related  to  an  increase  of  food  in  the  man. 

Subject  No.  2B  showed  acetone  once,  on  August  4.  Otherwise  the 
results  were  those  of  a  normal  urine. 

In  subject  No.  5's  urine,  a  single  red  blood  corpuscle  and  a  small 
number  of  white  blood  corpuscles  were  found  on  July  8.  These 
phenomena  persisted  for  a  short  time,  and  on  July  13  albumin  was 
found,  and  this  substance  was  present  continuously  throughout  the 
time  of  observation.  Just  exactly  what  was  the  underlying  patho- 
logic condition  in  the  kidneys  can  not  be  determined,  but  in  our 
judgment  it  was  a  slight  degeneration  of  toxic  origin,  and  the  toxic 
agent  was  copper,  perhaps  indirectly. 

The  results  of  this  table  of  qualitative  urine  examinations  were 
obtained  by  or  under  the  direction  of  Dr.  W.  H.  Buhlig,  the  physician 
in  charge.  Because  of  the  very  great  importance  of  the  occurrence 
of  albumin  an  independent  set  of  tests  was  made  by  myself  with 
reference  to  this  one  substance  through  the  latter  half  of  the  investiga- 
tion. As  these  findings  coincided  exactly  with  those  of  Dr.  Buhlig, 
no  separate  record  will  be  given  for  them.  These  tests  were  made 
daily  and  were  sufficiently  extended  to  fully  confirm  the  findings  as 
reported. 
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No  pathologic  sediment. 

Do. 
Do. 
Many    calcium    phosphates; 
few  amorphous  phosphates 
and    bacteria;     occasional 
calcium  oxalates  and  mu- 
cous shreds. 
No  pathologic  sediment. 

Do! 
Do. 

Many  amorphous  phos- 
phates; few  calcium  phos- 
phates and  bacteria;  occa- 
sional epithelial  cell  and 
mucous  shred;  no  patho- 
logic sediment. 

No  pathologic  sediment. 

Do! 
Do. 
Many    calcium    phosphates; 
few  amorphous  phosphates 
and'  bacteria;      occasional 
epithelial  cell  and  mucous 
shred;  no  casts. 
No  pathologic  sediment. 

Do. 
Do. 
Few     calcium     and     many 
amorphous       phosphates; 
many  bacteria;  occasional 
calcium  oxalate, epthelium, 
and  mucous  shred;  nocasts. 
No  pathologic  sediment. 

Bo. 

Do. 
Many   calcium    phosphates; 
few  amorphous  phosphates, 
oxalates,  bacteria,  and  sper- 
matozoa; occasional  epithe- 
lial cell  and  mucous  shred; 
no  casts. 
No  pathologic  sediment. 
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350  OOPPEE  AND  THE  HEALTH   OF   MAN. 

QUALITATIVE  EXAMINATION  OF  FECES. 

These  examinations  showed  the  following  changes  from  the  normal: 
Toward  the  end  of  the  work*  the  odor  of  the  feces  had  something 
which  was  somewhat  aromatic.  It  is  difficult  to  describe  this,  but 
it  was  not  the  pungent,  the  sour,  or  the  usual  fecal  odor.  The  feces 
as  a  rule  were  softer  than  the  normal  or  the  control.  In  a  number  of 
subjects,  and  particularly  in  No.  3,  the  feces  in  a  goodly  number  of 
instances  floated  on  water.  Mucus  was  found  once  in  No.  4  after  the 
attack  of  enteritis.  Tests  for  indol,  phenol,  and  with  bichloride  gave 
more  marked  reactions  during  the  middle  and  end  of  the  experiment. 
Skatol  was  not  found. 
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GAS   PRODUCTION  IN   GLUCOSE   BOUILLON  TUBES. 

The  volume  of  gas  produced  was  about  that  found  normally, 
exceptmg  several  times  durmg  the  fifth  period.  In  the  feces  of  June 
14  of  No.  3  there  was  no  gas  production  whatever.  The  bacteria  in 
this  tube  were  practically  all  streptococci  and  acidophile  bacilli, 
whereas  the  usual  flora  for  this  medium  for  No.  3  was  mostly  of  the 
colon  type.  These  acid  formers  may  therefore  explain  the  absence 
of  gas.  In  the  same  period  in  No.  4,  on  June  21,  only  a  few  bubbles 
resulted  after  about  20  hours'  incubation.  In  the  sediment  a  very 
large  number  of  cocci  and  a  correspondingly  smaller  number  of  coli 
were  found,  but  it  is  unlikely  that  these  cocci  had  any  influence  on 
the  lessened  gas  production,  because  on  other  occasions,  with  about 
the  normal  percentage  of  gas,  a  similar  picture  was  found.  In  the 
feces  of  June  14  of  No.  6,  no  gas  was  produced.  The  bacteria  in 
this  sediment  were  practically  all  cocci,  but  a  similar  flora  was  found 
on  other  days  with  the  proper  amount  of  gas. 

We  can  not  explain  this  lack  of  gas  production.  It  might  be  added 
that  the  glucose  medium  was  sterilized  in  the  autoclave  at  about  7 
or  8  pounds  pressure,  but  this  has  been  our  practice  for  several  years, 
and,  in  spite  of  contrary  directions  in  many  textbooks,  we  have  never 
found  this  procedure  to  injure  the  sugar  or  interfere  with  the  gas 
production. 

Gas  in  glucose  bouillon  tubes. 
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gram  stains. 

Gram  stains  were  made  on  smears  of  an  emulsion  (1-10)  of  the 
feces  and  on  smeai-s  of  sediments  from  plain  and  1  per  cent  glucose 
broth,  after  inoculation  from  tliis  emulsion,  and  after  20  hours' 
incubation  at  37°  C. 

The  picture  obtaiaed  ia  direct  smears  of  adult  feces  on  a  mixed 
diet  is  a  rather  constant  one.  It  is  difficult  to  be  quite  certain  of 
slight  variations  from  this  constant  picture.  In  this  experiment 
the  direct  smears  of  feces  of  seven  men  were  studied.  It  will  be 
remembered  that  for  subject  No.  2  two  young  men  were  used  in 
succeediQg  periods.  These  we  have  designated  as  No.  2A  and 
No.  2B,  No.  2A  acting  from  the  first  to  the  seventh  period,  inclusive, 
and  No.  2B  from  the  ninth  period  to  the  end  of  the  experiment. 

Subjects  Nos.  1,  2B,  4,  and  6  showed  no  positively  definite  varia- 
tions from  the  constant  adult  flora  in  the  earliest  direct  smears  that 
were  examiaed,  those  in  the  firet  period.  These  earliest  smeai*s, 
made  in  all  subjects  at  or  after  a  few  days  from  the  time  of  their 
entrance  on  the  squad  work,  were  considered  as  giving  the  normal 
or  typical  flora  for  the  particular  subject,  and  were  the  controls  for 
later  smears.  Similar  control  smears  for  subjects  Nos.  2 A,  3,  and 
5  showed  slight  or  great  differences  from  the  usual  pictures  obtained 
from  adult  feces.  Subject  No.  2A  had  about  the  normal  distribu- 
tion of  both  gram-negative  and  positive  organisms,  but  it  was 
beheved  that  the  intestinal  cocci  were  probably  a  little  more  nu- 
merous than  is  the  rule.  Subject  No.  5  presented  an  interesting 
feature  in  that  branched  organisms,  diagnosed  Bacillus  hifidus, 
were  more  easily  found  than  usual,  though  they  were  by  no  means 
numerous.  In  the  direct  smears  from  the  feces  of  subject  No.  3 
there  certainly  was  a  much  greater  number  of  gram-positive  bacilli 
of  a  certain  kind  than  can  be  found  normally,  so  that  the  gram- 
positive  organisms  were  about  as  numerous  as  the  gram-nega- 
tives. In  some  smears,  so  numerous  were  these  bacilli,  it  was 
believed  that  the  positive  organisms  were  in  excess.  These  par- 
ticular bacilli  were  of  the  acidophile  type,  and  though  they  approxi- 
mated very  closely  the  morphology  of  the  Bacillus  acidophilus,  we 
could  not  certainly  differentiate  them  from  the  Bacillus  hifidus. 
No  branched  bulb-ended  or  punctate  bacilli  were  observed  in  this 
variety.  The  organisms  were  longer  and  plumper  than  the  un- 
branched  hifidus  we  were  accustomed  to  observe  in  the  direct  smears 
of  the  adult  feces.  This  finding  is  of  interest  to  us  in  connection 
with  the  young  man's  stature  and  weight.  He  was  5  feet  2  inches 
in  height  and  weighed  close  to  100  pounds,  frequently  having  a 
weight  under  100  pounds.  In  the  blood  examination  of  this  subject 
a  constant,  though  moderate,  eosinophilia  was  noted.  This  too  may 
be  of  some  significance  when  considered  in  conjunction  with  feces 
flora,  which  approximated  very  closely  that  found  in  young  infants. 
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From  the  control  specimens  no  variations  were  noted  in  th^ 
direct  smears  of  all  the  subjects  throughout  the  experiment.  Sub- 
ject No.  3,  possibly,  presented  a  slight  variation.  This  statement 
is  worded  as  it  is  because,  as  has  been  mentioned,  it  is  impossible 
to  be  quite  sure  of  anything  but  big  variations  in  feces  flora  or  direct 
smears.  In  the  eighth  period,  and  in  the  tenth  as  well,  there  seemed 
to  be  an  appreciable  reduction  in  the  number  of  predominant  gram- 
positive  bacilli  that  have  been  mentioned  in  this  subject's  smears, 
and  this  reduction  persisted  somewhat  into  the  periods  after  the 
tenth,  though  not  so  positively.  In  subject  No.  4,  in  the  eleventh 
period,  there  was  a  marked  increase  in  gram-negative  bacilli  com- 
pared with  the  controls,  but  these  smears  were  made  on  the  feces 
following  a  large  dose  of  castor  oil,  which  explains  this  variation. 

SMEARS    OF    SEDIMENTS    OF   PLAIN    BOUILLON   TUBES. 

The  earliest  smears  from  sediments  from  the  bouillon  tubes  were 
used  as  control  specimens.  In  all  of  the  subjects  these  smears 
presented  a  predominance  of  colon- type  negative  organisms.  The 
positive  organisms  varied  a  little  in  the  different  subjects,  some 
showing  a  few  diplococci  and  only  occasional  bacilli  of  various 
morphologies;  others,  particularly  subjects  Nos.  4  and  5,  showing 
a  good  many  cocci.  Subject  No.  5,  in  addition,  gave  in  the  earliest 
smears  a  rather  large  number  of  bulb-ended  slender  bacilli  and 
slender  organisms  without  bulb  which  were  adjudged  as  belonging 
to  the  Bacillus  hifidus  variety.  Besides  these,  subject  No.  5  had  in 
these  earliest  smears  a  small  number  of  gram-positive  bacilli  that 
were  slightly  longer  and  larger  than  those  described  above,  and  the 
diagnosis  of  Bacillus  acidopTiilus  was  probably  correct.  Any  definite 
variations  from  the  control  specimens  are  noted  below. 

Subject  No.  1. — Once  at  the  end  of  the  second  period,  in  the  fourth 
period,  once  in  the  fifth,  and  in  the  sixth  and  seventh,  once  in  the 
eighth,  once  in  the  ninth,  and  in  the  first  part  of  the  eleventh  periods 
there  was  noted  a  distinct  increase  in  bacilli  that  were  denoted  of 
the  acidophile  type.  Cocci  were  increased  in  the  last  part  of  the 
seventh  period  and  the  last  part  of  the  eleventh  period. 

Subject  No.  2 A. — Acidophile  organisms  were  found  increased  in 
the  first  parts  of  the  third,  sixth,  and  seventh  periods.  Cocci  were 
more  numerous  than  in  the  control  in  the  fifth  and  sixth  periods. 

Subject  No.  2B. — In  the  eleventh  and  first  part  of  the  twelfth 
periods  the  acidophile  organisms  were  much  predominant. 

Subject  No.  3. — Cocci  were  more  numerous  than  in  the  control 
in  the  third,  fifth,  sixth,  and  first  part  of  the  seventh,  first  part  of 
the  eleventh,  and  in  the  twelfth  periods.  A  note  was  made  that  in 
the  eleventh  period  the  cocci  were  grouped  and  were  of  a  smaller 
size  so  as  to  suggest  the  pyogenic  staphylococci.  We  realize  that 
these  factors  were  not  of  sufficient  weight  to  definitely  decide  that 
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such  was  the  nature  of  the  cocci.  The  cuTumstances  were  only 
siifrfrestive.  Acidophile  organisms  were  abundant  in  the  fifth,  first 
part  of  the  sixth,  first  part  of  the  seventh,  first  part  of  the  rdnth, 
and  fii-st  part  of  the  tenth  periods. 

Subject  No.  4' — In  the  fii^t  part  of  the  second  period,  the  last  part 
of  the  fourth,  the  last  part  of  the  fifth,  and  m  the  sixth  periods 
a  large  number  of  very  long  gram-negative  iuterweaving  bacilli  or 
threads  were  found,  the  nature  of  which  was  not  decided.  Xo 
other  rather  constant  findings  were  noted  except  m  the  last  part  of 
the  tenth  period,  when  there  was  found  a  very  large  number  of 
cocci  wliich  here  again  were  grouped  like  the  staphylococci. 

Subject  Xo.  o. — Acidophile  bacilli  were  found  increased  in  the 
fourth,  last  part  of  the  fifth,  first  part  of  the  eighth,  and  last  part 
of  the  eleventh  periods.  C  occi  were  ver}'  numerous  in  the  last  part 
of  the  fourth,  first  part  of  the  fifth,  and  last  part  of  the  sixth  periods. 

Subject  Xo.  6. — The  smears  from  this  subject  nearly  always  con- 
tained a  good  many  of  the  type  of  Bacillus  subtilis.  The  acidophile 
bacilli  were  increased  in  the  first  part  of  the  second,  first  part  of  the 
fourth,  in  the  fifth,  fii^t  part  of  the  sixth,  first  part  of  the  ninth, 
and  last  part  of  the  twelfth  periods.     Cocci  were  twice  increased. 

In  all  of  these  six  subjects,  the  gram-positive  organisms  occa- 
sionally were  so  numerous  as  to  be  in  the  majority  or  to  be  almost 
exclusively  present,  making  a  gram-positive  picture  against  the 
predominantly  gram-negative  control.  There  was  no  regularity 
whatever  in  this  predominance  of  gram-positive  organisms,  and  it 
occurred  only  a  few  times  in  each  man  throughout  the  time  of  obser- 
vation. Even  with  a  distinct  increase  in  acidophile  bacilli  or  ia 
cocci,  the  specimens  nearly  always  were  preeminently  gram-negative. 

GRAM    STAINS    FROM    SEDIMENTS    OF    GLUCOSE    BOUILLON    TUBES. 

The  control  smears  gave  the  f  oho  wing:  In  subject  No.  1,  the 
colon  typQ  predominated  with  a  small  number  of  cocci  and  acido- 
phile bacilli;  in  subject  No.  2B,  cocci  predominated  with  only  a 
few  coli;  in  subject  No.  2A,  cocci  and  coli  divided  the  picture; 
smears  from  subject  No.  .3  shov>'ed  a  majority  of  colon,  a  good  many 
acidophile  bacilli,  and  a  small  number  of  cocci;  in  subject  No.  4 
colon  also  predominated  very  much,  and  cocci  were  found  in  only 
small  numbers;  smears  of  subject  No.  5  had  a  slight  majority  of 
colon  type,  but  cocci  were  present  in  rather  large  numbers,  and 
gram-positive  organisms  that  were  rather  large  were  seen  in  small 
amount;  smears  from  subject  No.  6  gave  a  picture  like  that  of 
subject  No.  2A.  In  nearly  all  these  smears,  where  gram-positive 
baciUi  are  not  mentioned,  there  were  occasional  or  scattered  bacilli 
of  various  morphologies.  Unquestioned  variations  from  these  con- 
trols are  noted  below. 
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Subject  No,  1. — Gram-positive  bacilli,  designated  acidophile  bacilli, 
were  increased  at  the  end  of  the  second,  the  beginning  of  the  third, 
in  the  fourth,  and  the  first  part  of  the  eleventh  periods.  Streptococci 
were  much  increased  at  the  end  of  the  third,  in  the  sixth,  the  begin- 
ning of  the  seventh,  in  the  eighth,  and  at  the  end  of  the  tenth  and 
eleventh  periods. 

Subject  No.  2A. — The  only  change  in  these  smears  was  an  increase 
in  cocci  at  the  end  of  the  third,  beginning  of  the  fourth,  end  of  the 
fifth,  and  beginning  of  the  sixth  periods. 

Subject  No.  2B. — No  variations  were  found  in  the  smears  of  this 
subject's  feces,  excepting  a  slight  reduction  in  cocci  in  all  but  two 
smears,  which  were  pronounced  like  the  controls. 

Subject  No.  3. — This  is  the  subject  whose  fecal  flora  presented  so 
large  a  number  of  gram-positive  bacilli.  In  the  earliest  smears  of 
these  cultures  there  was  a  large  number  of  bacilli  that  were  described 
as  being  acidopMlus,  or  subtiloid,  or  of  a  similar  nature.  In  many  of 
the  later  smears  punctuate  and  branching  bacilli  suggesting  the 
Bacillus  bifidus,  and  antennate  forms  reminding  one  of  the  Bacillus 
infantilis,  were  seen.  The  variation  in  the  smears  under  question 
from  this  subject  was  the  chief  characteristic.  On  one  examination 
the  specimen  would  be  representative  of  the  control,  on  the  next  the 
acidophile  organisms  would  predominate,  and  on  another  the  cocci 
would  be  mostly  in  evidence  and  gram-positive  organisms  absent  or 
much  reduced  from  the  number  in  the  controls.  This  variation  was 
in  some  measure  noted  in  all  of  the  subjects,  but  I  beUeve  it  was 
greatest  in  subject  No.  3. 

Subject  No.  4' — In  the  last  of  the  fifth,  in  the  sixth  period,  in  the 
eighth,  ninth,  and  tenth  periods,  and  from  the  last  part  of  the  elev- 
enth period  to  the  end  of  the  experiment,  cocci  were  greatly  in- 
creased always,  as  will  be  seen  by  noting  the  control  picture,  at  the 
expense  of  the  colon  type. 

Subject  No.  5. — At  the  end  of  the  third,  in  the  sixth,  in  the  begin- 
ning of  the  eighth,  ninth,  and  eleventh  periods,  the  cocci,  which  in 
the  controls  were  very  numerous,  were  increased.  Once,  at  the  end 
of  the  fourth  period,  bacilU  of  the  Bacillus  welcM  type  were  almost 
exclusively  present.  In  this  subject  there  were  never  any  increases  in 
other  gram-positive  bacilli. 

Subject  No.  6. — In  this  subject,  it  will  be  remembered,  colon  and 
cocci  were  present  in  the  controls  in  about  equal  number,  with  only 
an  occasional  bacillus.  The  later  smears  showed  very  little  variation. 
There  was  a  little  variation  in  the  proportion  of  colon  to  cocci.  The 
only  differences  of  note  were  presented  on  three  occasions,  at  the  end 
of  the  fourth,  fifth,  and  sixth  periods,  when  a  rather  large  number 
of  acidophile  bacilli  were  recorded. 

Summarizing  the  results  of  the  bacteriologic  examination  of  the 
feces,  it  must  be  stated  that  no  constantly  definite  variations  have 
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been  observed  that  would  lead  us  to  infer  that  the  copper  salts  had 
produced  a  change  in  the  feces  flora.  The  reduction  in  the  number  of 
gram-positive  bacilh  in  the  direct  smears  of  subject  No.  3,  the  group- 
ing of  the  cocci-like  staphylococci  and  the  long  gram-negative  threads 
in  the  smears  of  the  bouillon  sediments  of  subject  No.  4  are  suggestive, 
but  certainly  are  not  of  sufficient  weight  to  interfere  with  the  conclu- 
sion drawn  above. 

BLOOD  EXAMINATIONS. 

Blood  examinations  were  made  once  a  period  of  10  days,  two  men 
doing  the  work  on  the  same  subject  at  the  same  time,  working  thus 
in  dupHcate.  Three  successive  drops  were  counted  by  each  man  from 
each  pipette,  and  only  the  usual  variations  in  good  counting  were 
accepted.  The  figures  given  in  the  chart  for  the  red  and  white  blood 
corpuscles  are  the  averages  of  these  three  counts.  The  hemoglobin 
percentages  were  obtained  from  the  Dare  instrument,  two  men  reading 
the  same  preparation  as  soon  as  possible  after  getting  the  blood. 
Wright's  stain  was  employed  for  the  smears,  and  200  cells  were 
counted  by  each  man  in  computing  the  difl'erential  count  of  the  white 
blood  corpuscles.  The  features  examined  in  the  smears  are  indi- 
cated in  the  chart. 

There  was  no  appreciable  variation  in  the  count  of  the  red  and  white 
blood  corpuscles  in  Nos.  1,  2A,  2B,  and  4.  No.  3  showed  a  rather 
distinct  loss  in  red  blood  corpuscles,  the  counts  being  lowest  in  the 
tenth  and  eleventh  periods.  No.  5  presented  this  phenomenon  also, 
the  red  blood  corpuscles  being  fewer  up  to  the  eighth  period,  rising  in 
number  a  Uttle  in  the  ninth  period,  dropping  back  in  the  tenth  and 
eleventh  periods,  and  rising  again  a  Httle  in  the  after  period.  The 
white  blood  corpuscles  of  No.  3  and  No.  5  showed  no  variation  in  total 
count  from  the  normal.  The  red  blood  corpuscles  of  No.  6  likewise 
were  considerably  reduced  in  total  number  as  the  experiment  ad- 
vanced. The  white  blood  corpuscles  in  two  periods,  the  ninth  and 
the  twelfth,  both  noncopper  psriods,  showed  a  very  slight  increase 
above  the  normal  upper  limit.  Just  what  this  means  we  are  unable 
to  say.  The  normal  Umits  for  the  white  blood  corpuscles  are  here 
assumed  to  be  from  6,000  to  10,000. 

The  hemoglobin  percentages  showed  considerable  change.  Those 
for  subjects  Nos.  1  and  2 A  dropped  in  the  fourth  period,  went  still 
lower  in  the  fifth,  came  up  shghtly  in  the  sixth,  and  were  about  the 
subject's  normal  in  the  seventh  period.  Subject  No.  2B  showed  a 
slight  increase  in  the  eleventh  and  twelfth  periods.  It  will  be 
recalled  that  this  man  entered  the  work  in  the  ninth  or  rest  period. 
Subject  No.  3  suffered  also  a  loss  of  hemoglobia  in  the  fourth  period, 
a  more  marked  one  in  the  fifth,  slight  gains  in  the  sixth  and  seventh 
periods,  and  in  the  eighth  period  the  hemoglobin  was  normal  or 
shghtly  increased  over  the  man's  normal.  In  the  ninth  or  rest 
period  there  was  a  slight  or  no  reduction,  a  considerable  drop  in  the 
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tenth  period,  and  in  the  remaining  periods  the  coloring  matter  was 
present  in  normal  or  slightly  increased  amount.  Subject  No.  4 
showed  a  variation  similar  to  that  of  No.  3.  There  was  a  slight  drop 
in  the  fourth  period  and  more  reduction  in  the  fifth,  a  slight  gain  in 
the  sixth,  a  loss  in  the  seventh,  and  about  the  normal  figures  in  the 
eighth  and  ninth  periods.  In  the  tenth  period  there  was  a  loss  again 
and  about  the  normal  figures  in  the  remaining  periods.  Subject  No.  5 
showed  a  rather  constant  reduction  throughout,  beginning  possibly  in 
the  third  period,  the  greatest  loss  being  in  the  fifth  period  and  the 
highest  figures  in  the  copper  periods  being  in  the  seventh  and  eleventh 
periods.  It  should  be  noted  that  subject  No.  5  stopped  taking  copper 
at  the  end  of  the  tenth  period.  The  figures  for  No.  6  showed  a 
marked  similarity  to  those  for  No.  5. 

The  differential  counts  gave  an  increase  in  small  lymphocytes  in 
Nos.  1,  2A,  and  6,  and  it  is  of  interest  to  note  that  this  increase  was 
present  or  began  in  the  fourth  and  fifth  periods,  at  the  time  when  the 
hemoglobin  showed  the  greatest  reduction. 

It  seems  likely  that  the  ingestion  of  copper  acted  detrimentally 
upon  the  blood.  The  reduction  of  red  blood  corpuscles  is  slight,  and 
the  increase  in  tymphocytes  may  be  an  incident  of  doubtful  signifi- 
cance, but  the  constancy  in  the  reduction  of  hemoglobin  percentage  in 
all  the  men  in  like  periods  may  be  a  finding  of  some  significance.  It  is 
possible,  however,  that  the  increase  in  lymphocytes,  paralleling  the 
loss  of  hemoglobin  and  in  connection  with  the  diarrheas,  must  have 
a  meaning  in  the  same  direction  as  the  loss  of  hemoglobin. 

Blood  examinations. 

SUBJECT  No.  1. 
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0 

Normal . . . 

0 

1 

May     9 

5,640,000 

7,400 

94 

34 

5 

60 

1 

0 

0 

0 

do 

0 

2 

May   17 

5,810,000 

7,000 

95 

27 

3 

65 

5 

0 

0 

0 

do 

0 

2 

May   17 

5,950,000 

7,100 

96 

38 

5 

54 

3 

0 

0 

0 

do 

0 

3 

May  26 

5, 660, 000 

8,000 

94 

40 

5 

54 

1 

0 

0 

0 

do 

0 

3 

May  26 

5, 790, 000 

7,800 

93 

40 

6 

53 

1 

0 

0 

0 

do 

0 

4 

June    3 

5, 890, 000 

7,500 

88 

37 

6 

55 

2 

0 

0 

0 

.....do 

0 

4 

June    3 

5,350,000 

7,300 

86 

42 

3 

51 

4 

0 

0 

0 

do 

0 

6 

June  13 

5,940,000 

7,300 

85 

39 

3 

57 

1 

0 

0 

0 

do 

0 

5 

June  13 

5,950,000 

7,300 

83 

41 

4 

53 

2 

0 

0 

0 

do 

0 

6 

Jiine  22 

5,840,000 

7,200 

90 

43 

5 

50 

2 

0 

0 

0 

do 

0 

6 

June  22 

5,630,000 

6,400 

89 

40 

3.5 

52 

4 

0.5 

0 

0 

do 

0 

7 

July     5 

5,980,000 

6,700 

95 

37 

3 

58 

1 

0 

0 

0 

do 

0 

7 

July     5 

6,320,000 

6,700 

95 

44 

3 

51 

2 

0 

0 

0 

do 

0 

8 

July   12 

5,810,000 

6,300 

95 

38 

3 

59 

0 

0 

0 

0 

do 

0 

8 

July   12 

6,050,000 

6,800 

94 

45 

4 

51 

0 

0 

0 

0 

do 

0 

9 

July   25 

5,170,000 

6,100 

93 

40 

5 

55 

0 

0 

0 

0 

do 

0 

9 

July  25 

5,360,000 

6,000 

93 

36 

4 

59 

1 

0 

0 

0 

do 

0 

10 

Aug.    4 

5,970,000 

7,200 

96 

37 

4 

56 

3 

0 

0 

0 

do 

0 

10 

Aug.     4 

5,670,000 

6,900 

94 

39 

3 

56 

1 

1 

0 

0 

do 

0 

11 

Aug.  15 

5,620,000 

6,700 

95 

34 

6 

69 

1 

0 

0 

0 

do 

0 

11 

Aug.  15 

5,670,000 

6,800 

93 

36 

5 

57 

2 

0 

0 

0 

do 

0 

12 

Aug.  25 

5, 770, 000 

7,200 

95 

38 

4 

51 

5 

2 

0 

0 

do 

0 

12 

Aug.  25 

5,810,000 

6,100 

97 

36 

5 

55 

3 

1 

0 

0 

do 

0 
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Blood  examinations — Continued. 

SUBJECT  No.  2A. 


, 

o 

I 

1 

1 

1 

t> 

Date. 

If 

ft 

|1 

a 
>> 

IS 

1^ 

2 

1 
J? 

.2 

Platelets. 

"S 

-2 

:3 

o 

.2 

(1, 

1 

2 

C9 

a 

a 

o 

Ph 

>. 
§ 

a 

.52 

< 

1 

May     6 

5,640,000 

6,800 

96 

20 

1 

78 

1 

0 

0 

0 

Normal . . . 

0 

1 

May     6 

5,810,000 

8,500 

96 

27 

3 

09 

1 

0 

0 

0 

do 

0 

2 

May    19 

5,440,000 

7,800 

95 

34 

1 

65 

0 

0 

0 

r 

do 

0 

2 

May    19 

5,860,000 

7,700 

94 

38 

2 

55 

2.5 

0.5 

0 

0 

do 

0 

3 

May   26 

5,340,000 

8,000 

92 

30 

5 

64 

1 

0 

0 

0 

do 

0 

3 

May   26 

5,220,000 

7,400 

93 

35 

4 

60 

1 

0 

0 

0 

do 

0 

4 

June    4 

4,990,000 

8,200 

90 

36 

3 

58 

3 

0 

0 

0 

do 

0 

4 

June    4 

5,180,000 

8,700 

89 

29 

4 

64 

3 

0 

0 

0 

do 

0 

5 

June  13 

4,930,000 

8,700 

85 

30.5 

5 

62.5 

2 

0 

0 

0 

do 

0 

5 

June  13 

5,230,000 

8,000 

85 

30 

6 

6:3 

1 

0 

0 

0 

do 

0 

6 

June  23 

5,120,000 

5,900 

92 

41 

3 

55 

1 

0 

0 

0 

do 

0 

6 

June  23 

5,130,000 

6,200 

90 

39 

3 

55 

3 

0 

0 

0 

do 

0 

July     5 

6,100,000 

8,500 

90 

41 

3 

55 

1 

0 

0 

0 

do 

0 

7 

July     5 

6,070,000 

8,400 

95 

39 

4 

55 

2 

0 

0 

0 

do 

0 

SUBJECT  No.  2B. 


9 

July   25 

5,090,000 

6,500 

95 

52 

1 

41 

5 

1 

0 

0 

Normal . . . 

0 

9 

July   25 

5,160,000 

6,500 

96 

54 

4 

40 

2 

0 

0 

0 

do 

0 

10 

Aug.     5 

5,890,000 

5,900 

97 

45 

3 

51 

1 

0 

0 

0 

do 

0 

10 

Aug.     5 

5,950,000 

5,700 

95 

47 

5 

40 

2 

0 

0 

0 

do 

0 

11 

Aug.  15 

5,350,000 

6,000 

99 

42 

4 

53 

1 

0 

0 

0 

do 

0 

11 

Aug.  15 

5,820,000 

6,100 

98 

46 

3 

48 

2 

1 

0 

0 

do 

0 

12 

Aug.  26 

5,810,000 

8,000 

99 

40 

3 

56 

1 

0 

0 

0 

do 

0 

12 

Aug.  26 

5,890,000 

7,100 

100 

43 

2 

53 

2 

0 

0 

0 

do 

0 

SUBJECT  No.  3. 


1 

May    10 

6.400,000 

8.300 

95 

30 

1.5 

60 

8.5 

0 

0 

0 

Normal . . . 

0 

1 

May    10 

6,960,000 

7,400 

94 

30 

2 

59.5 

8.5 

0 

0 

0 

do 

0 

2 

May    19 

5,540.000 

8,500 

97 

28 

1 

64 

7 

0 

0 

0 

do 

0 

2 

May   19 

5.720,000 

8,300 

96 

35 

2 

57 

7 

0 

0 

0 

do 

0 

3 

May   28 

6,080,000 

8,600 

96 

24 

6 

65 

5 

0 

0 

0 

do 

0 

3 

May   28 

6,240,000 

9,400 

94 

28 

5 

60 

7 

0 

0 

0 

do 

0 

4 

June    3 

6,560,000 

7,900 

90 

30 

2 

56 

12 

0 

0 

0 

do 

0 

4 

June    3 

6.120,000 

7,800 

92 

29 

3 

59 

9 

0 

0 

0 

do 

0 

5 

June  14 

5,570,000 

8,200 

82 

27 

2 

61 

10 

0 

0 

0 

do 

0 

5 

June  14 

5,630,000 

7,900 

81 

31 

3 

57 

9 

0 

0 

0 

do 

0 

6 

June  23 

6,220,000 

8,000 

88 

33 

4 

55 

8 

0 

0 

0 

do 

0 

6 

June  23 

5,790.000 

7,700 

90 

31 

3 

57 

9 

0 

0 

0 

do 

0 

7 

July     6 

6, 030, 000 

8,600 

91 

26 

4 

65 

5 

0 

0 

0 

do 

0 

7 

July     6 

6,080,000 

8,000 

90 

32 

4 

56 

8 

0 

0 

0 

do 

0 

8 

July    12 

5,970,000 

6.500 

99 

22 

3 

65 

10 

0 

0 

0 

do 

0 

8 

Julv    12 

6,370,000 

6,700 

99 

25 

4 

62 

8 

1 

0 

0 

do 

0 

9 

Julv   26 

5,600,000 

6,100 

92 

31 

4 

53 

12 

0 

0 

0 

do 

0 

9 

Julv  26 

5,610,000 

6,300 

90 

38 

4 

49 

9 

0 

0 

0 

do 

0 

10 

Aug.     4 

4,910,000 

8,900 

84 

30 

3 

58 

9 

0 

0 

0 

do 

0 

10 

Aug.     4 

5,670,000 

8,700 

84 

31 

4 

69 

6 

0 

0 

0 

do 

0 

11 

Aug.  16 

5,070.000 

8,200 

98 

36 

4 

52 

8 

0 

0 

0 

do 

0 

11 

Aug.  16 

5,070.000 

8,200 

96 

37 

3 

53 

7 

0 

0 

0 

do 

0 

12 

Aug.  25 

5,400,000 

6,400 

99 

25 

5 

60 

10 

0 

0 

0 

do 

0 

12 

Aug.  25 

5,490,000 

6,500 

97 

33 

4 

53 

10 

0 

0 

0 

do 

0 

SUBJECT  No.  4. 


1 

May     9 

4,980,000 

5,300 

93 

35 

4 

59 

2 

0 

0 

0 

Normal . . 

0 

1 

May     9 

4,960,000 

5,500 

92 

44 

4 

50.5 

1 

0.5 

0 

0 

...do 

0 

2 

May   20 

4,800,000 

6,300 

95 

37 

2 

55 

6 

0 

0 

0 

...do 

0 

2 

May   20 

4,630,000 

6,900 

94 

30 

6 

60 

4 

0 

0 

0 

...do 

0 

3 

May   27 

5,010,000 

8,000 

95 

29 

5 

60 

6 

0 

0 

0 

...do 

0 

3 

May   27 

5,990,000 

6,400 

95 

32 

7 

56 

5 

0 

0 

0 

...do 

0 

4 

June    4 

5,250.000 

6,800 

90 

35 

3 

60 

2 

0 

0 

0 

...do 

0 

4 

June    4 

5,030,000 

6,700 

91 

36 

5 

57 

2 

0 

0 

0 

...do 

0 

5 

June  14 

5,150,000 

7,600 

87 

40 

9 

50 

1 

0 

0 

0 

...do 

0 

5 

June  14 

4,560,000 

7,700 

85 

38 

4 

54 

4 

0 

0 

0 

...do 

0 

864 
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Blood  examinations — Continued. 
SUBJECT  No.  4— Continued. 


3 

8 

1 

i 

Is 

1 

1 

!3 

1 

1 

Date. 

3  w 

If 

1 

s 

>> 

i 

o  o 

It 

a 
>. 

o 

Ph 

1 
1 

il 

o 

P-I 

1 

a 
.2 

1 

Platelets. 

1 

6 

June  22 

5,010,000 

6,300 

92 

38 

8 

51 

2 

1 

0 

0 

Normal . . 

n 

6 

June  22 

4,620,000 

5,800 

90 

36 

6 

57 

1 

0 

0 

0 

-..do 

0 

7 

July     6 

4,640,000 

6,600 

88 

36 

2 

60 

2 

0 

0 

0 

...do 

0 

7 

July     6 

4,560,000 

6,300 

88 

45 

3 

51 

1 

0 

0 

0 

...do 

0 

8 

July    13 

4,550,000 

6,500 

93 

35 

4 

60 

1 

0 

0 

0 

...do 

0 

8 

July   13 

4,700,000 

6,600 

93 

37 

5 

56 

2 

0 

0 

0 

...do 

0 

9 

July   26 

5,400,000 

6,900 

94 

41 

5 

50 

4 

0 

0 

0 

...do 

0 

9 

July   26 

5,040,000 

8,900 

93 

45 

6 

45 

4 

0 

0 

0 

...ao 

0 

10 

Aug.     5 

4, 450, 000 

6,300 

90 

42 

4 

53 

1 

0 

0 

0 

...do 

0 

10 

Aug.     5 

4, 490, 000 

6,100 

89 

45 

5 

49 

2 

0 

0 

0 

...do 

0 

11 

Aug.  16 

5,150,000 

7,700 

95 

33 

5 

60 

2 

0 

0 

0 

...do 

0 

11 

Aug.  16 

5,180,000 

7,300 

93 

28 

4 

67 

1 

0 

0 

0 

...do 

0 

12 

Aug.  26 

4,910,000 

6,100 

97 

40 

2 

55 

3 

0 

0 

0 

...do 

0 

12 

Aug.  26 

5,000,000 

6,100 

95 

36 

3 

57 

4 

0 

0 

0 

...do 

0 

SUBJECT  No.  5. 


1 

May  10 

5,630,000 

7,700 

95 

22 

5 

71 

2 

0 

0 

0 

Normal . . . 

0 

1 

May   10 

6,125,000 

8,100 

96 

35 

6 

57 

2 

0 

0 

0 

...do 

0 

2 

May   20 

5,360,000 

7,700 

96 

31 

4 

60 

5 

0 

0 

0 

...do 

0 

2 

May   20 

5,410,000 

7,900 

96 

36 

5.5 

56 

2 

0.5 

0 

0 

...do 

0 

3 

May   28 

6,100,000 

8,200 

90 

24 

6 

67 

3 

0 

0 

0 

...do 

0 

3 

May  28 

5,950,000 

9,300 

92 

24 

5 

66 

4 

0 

0 

0 

...do 

0 

4 

June    6 

5,170,000 

9,300 

90 

36 

2 

60 

2 

0 

0 

0 

...do 

0 

4 

June    6 

5,160,000 

8,100 

88 

34 

3 

61 

2 

0 

0 

0 

...do 

0 

5 

June  15 

5,090,000 

8,300 

82 

30 

3 

64 

3 

0 

0 

0 

...do 

0 

5 

June  15 

5,190,000 

9,200 

84 

82 

2.5 

62 

2 

0.5 

0 

0 

--.do 

0 

6 

June  24 

6,240,000 

7,800 

88 

25 

6 

67 

2 

0 

0 

0 

...do 

0 

6 

June  24 

6,580,000 

7,100 

88 

30 

7 

60 

1 

2 

0 

0 

...do 

0 

7 

July     7 

5,090,000 

8,700 

93 

26 

2 

70 

2 

0 

0 

0 

...do 

0 

7 

July     7 

5,170,000 

8,100 

91 

29 

4 

66 

1 

0 

0 

0 

...do 

0 

8 

July   13 

4, 780, 000 

6,700 

88 

24 

2 

70 

4 

0 

0 

0 

...do 

0 

8 

July   13 

4,770,000 

6,300 

88 

26 

3 

1.5 

0.5 

0 

0 

.--do 

0 

9 

July   27 

5,280,000 

7,000 

89 

18 

2 

79 

1 

0 

0 

0 

.-.do 

0 

9 

July    27 

5,270,000 

7,100 

90 

24 

2 

73 

1 

0 

0 

0 

...do 

0 

10 

Aug.     6 

4,960,000 

8,100 

88 

30 

3 

65 

2 

0 

0 

0 

...do 

0 

10 

Aug.     6 

4, 930, 000 

8,200 

88 

33 

2 

63 

2 

0 

0 

0 

...do 

0 

11 

Aug.  17 

4,880,000 

9,700 

92 

30 

2 

64 

4 

0 

0 

0 

...do 

0 

11 

Aug.  17 

5,200,000 

8,800 

93 

28 

4 

62 

6 

0 

0 

0 

...do 

0 

12 

Aug.  27 

5,480,000 

8,700 

90 

24 

3 

71 

2 

0 

0 

0 

...do 

0 

12 

Aug.  27 

5,600,000 

7,500 

89 

29 

3 

67 

1 

0 

0 

0 

...do 

0 

SUBJECT  No. 


1 

May     7 

7,280,000 

7,900 

92 

31 

5 

61 

3 

0 

0 

0 

Normal . . . 

0 

1 

May     7 

7,490,000 

8,400 

90 

30 

4 

64 

2 

0 

0 

0 

...do 

0 

2 

May    17 

6,640,000 

8,900 

92 

33 

2 

63 

2 

0 

0 

0 

...do 

n 

2 

May   17 

6,470,000 

8,900 

94 

32 

2 

64 

2 

0 

0 

0 

...do 

0 

8 

May  27 

5,710,000 

7,800 

95 

36 

6 

57 

1 

0 

0 

0 

--.do 

0 

3 

Ma'y   27 

6,170,000 

7,100 

93 

38 

4 

56 

1 

0 

0 

0 

...do 

0 

4 

June    6 

5,970,000 

8,900 

90 

25 

5 

68 

2 

0 

0 

0 

...do 

0 

4 

June    6 

5, 770, 000 

9,300 

88 

31 

4 

64 

1 

0 

0 

0 

...do 

0 

5 

June  15 

6, 050, 000 

8,900 

89 

40 

2 

57 

1 

0 

0 

0 

...do 

0 

5 

June  15 

6,020,000 

8,700 

87 

39 

3 

58 

1.5 

0.5 

0 

0 

--.do 

0 

6 

June  24 

5,360,000 

9,300 

90 

39 

3 

57 

0 

1 

0 

0 

...do 

0 

6 

June  24 

5,160,000 

9,500 

90 

43 

6 

50 

1 

0 

0 

0 

.-.do 

0 

7 

July     7 

6,000,000 

7,900 

95 

41 

2 

54 

3 

0 

0 

0 

--.do 

0 

7 

July     7 

6,080,000 

7,500 

95 

44 

5 

49 

2 

0 

0 

0 

--.do 

0 

8 

July   13 

5,930,000 

8,900 

88 

24 

1 

74 

1 

0 

0 

0 

--.do 

0 

8 

July    13 

6,130,000 

9.300 

86 

29 

3 

66 

2 

0 

0 

0 

.   .do 

0 

9 

July   27 

5,700,000 

9,600 

89 

32 

4 

62 

2 

0 

0 

0 

.-.do 

0 

9 

July   27 

5.960,000 

10. 300 

87 

36 

3 

60 

1 

0 

0 

0 

...do 

0 

10 

Aug.    6 

5,570,000 

8,500 

93 

34 

4 

58 

4 

0 

0 

0 

--.do 

0 

10 

Aug.    6 

5,380,000 

8,800 

93 

41 

5 

51 

3 

0 

0 

0 

.-.do 

0 

11 

Aug.  17 

6, 090, 000 

6,300 

96 

35 

4 

58 

3 

0 

0 

0 

...do 

0 

11 

Aug.  17 

5,970,000 

6,000 

97 

38 

3 

53 

5 

0 

0 

0 

...do 

0 

12 

Aug.  27 

6, 270, 000 

10,300 

93 

37 

4 

56 

3 

0 

0 

0 

...do 

0 

12 

Aug.  27 

6,030,000 

10,800 

90 

39 

4 

56 

1 

0 

0 

0 

...do 

0 
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DAILY  MEDICAL  RECORD. 

Daily  medical  record. 
SUBJECT  No.  1. 


s~      !    Tempera- 

Pulse. 

Respi- 

1 
1 

•=  _.  1       ture. 

ration. 

Bowels, 

Date       -^  ~ 
(1910).    ,  ^  s 

S£t>. 

Dailv  exercise 
of  work. 

Appe- 
tite. 

and 
1  move- 
ments.! 

General  medical 
condition  and  re- 
marks. 

i 

s 

i 

E 

E 

g 

i 

^ 

Is 

es 

d 

s>» 

P< 

CM 

ft 

o 

«o 

1 

May     1 

85.2 

i 

Sundav:    col- 
lege work. 

Good.. 

Good  medical  condi- 

tion. 

1 

Mav     2 

85.2 

98.2 

84 

78 

18 

College  work . . 

...do... 

Isoft.. 

Do. 

1 

Mav     3 

83.9 

"96."4' 

98.2 

78 

84 

'is' 

18 

do 

...do... 

None. . 

Do. 

1 

Mav     4 

83.9 

98.0 

97.8 

78 

84 

18 

18 

do 

...do... 

Isoft.. 

Do. 

1 

MaV     5 

85.0 

97.8 

98.2 

78 

90 

18 

20 

do 

...do... 

None.. 

Do. 

1 

Mav     6 

85.8 

98.0 

97.6 

84 

78 

16 

16 

do 

...do... 

Isolt.. 

Do. 

1 

Mav     7 

85.7 

97.2 

98.2 

84 

78 

18 

18 

do 

...do... 

1  hard. 

Do. 

1 

May     8 

85.5 

98.0 

98.4 

84 

78 

18 

18 

Sundav;    col- 
1  e  g  e  work: 
carried 

...do... 

None. . 

Do. 

1 

Mav     9 

85.0 

97.6 

98.4 

78 

90 

18 

IS 

papers. 
College  work . . 

...do... 

2  hard 

DO. 

1 

May   10 

85.0 

98. 0 

98.0 

78  1  84 

18 

18 

do 

...do... 

Isoft.. 

Do. 

2 

Mav   11 

85.2 

9S.0 

98.0 

84  !  84 

18 

18 

do 

...do... 

...do... 

Do. 

2 

Mav   12 

85.2 

98. 0 

98.8 

78  '  84 

18 

18 

do 

...do... 

...do... 

Do. 

2 

Mav   13 

85.0 

98.0 

98.0 

84 

78 

18 

18 

do 

...do... 

...do... 

Do. 

2 

May   14 

84.8 

98.0 

98.0 

78 

72 

18 

18 

do 

...do... 

...do... 

Do. 

2 

May   15 

85.0 

98.6 

98.2 

84 

78 

IS 

Sundav;    col- 
lege  work; 
carried 

...do... 

...do... 

Do. 

2 

Mav   16 

84.6 

98.2 

97.8 

90 

84 

16 

18 

papers. 
College  work . . 

...do... 

...do... 

Do. 

2 

Mav   17 

84.6 

97.8 

98.0 

84 

78 

18 

20 

do 

...do... 

...do... 

Do. 

2 

Mav    18 

84.8 

98.0 

98.6 

84 

84 

18 

18 

do 

...do... 

None.. 

Do. 

2 

Mav   19 

84.8 

98.2 

99.0 

84 

78 

18 

18 

do 

...do... 

Isoft.. 

Do. 

2 

Mav   20 

84. 6 

99.2 

98.0 

84 

78 

20 

18 

do 

...do... 

...do... 

Do. 

3 

Mav   21 

84.8 

98.2 

98.6 

78 

68 

18 

20 

do 

...do... 

None.. 

Do. 

3 

May   22 

84.8 

98.0 

98.6 

78 

78 

18 

18 

Sundav;    col- 
lege work: 
carried 

...do... 

Isoft.. 

Do. 

3 

May  23 

85.0 

98.2 

97.8 

78 

84 

18 

20 

papers. 
College  work . . 

...do... 

...do... 

Good  medical  condi- 
tion; examination 
week. 

3 

Mav   24 

84.1 

98.0 

98.0 

72 

66 

18 

18 

do 

...do... 

...do... 

Do. 

3 

Mav  25 

84.6 

98.6 

98.8 

78 

78 

18 

18 

do 

...do... 

Ihard 

Do. 

3 

Mav   26 

84.6 

97.2 

98.2 

84 

78 

18 

18 

do 

...do... 

Isoft.. 

Do. 

3 

Mav   27 

84.1 

98.6 

99.2 

84 

78 

18 

18 

do 

...do... 

...do... 

Do. 

3 

MaV   28 

84.3 

98.2 

99.0 

84 

90 

18 

20 

do 

...do... 

...do... 

Do. 

3 

May   29 

84.3 

98.2 

98.2 

78 

78 

18 

16 

Sunday 

...do... 

Ihard 

Good  medical  condi- 
dition;  vacation 
begins. 

Good  medical  condi- 

3 

May  30 

83.9 

98.6 

99.2 

72 

78 

18 

18 

...do... 

...do... 

tion. 

4 

Mav   31 

83.fi 

98.6 

98.2 

78 

78 

18 

18 

...do... 

...do... 

Do. 

4 

June    1 

83.  G 

98.2 

98.0 

84 

70 

18 

20 

College  work . . 

...do... 

...do... 

Good  medical  condi- 
tion: ii  doing  some 
clinical  work  in 
school. 

4 

June    2 

84.1 

97.8 

98.4 

84 

72 

18 

18 

do 

...do... 

...do... 

Good  medical  condi- 
tion. 

4 

June    3 

84.1 

97.8 

98.8 

84 

78 

18 

20 

do 

...do... 

Isoft.. 

Do. 

4 

June    4 

84.1 

98.0 

98.2 

78 

78 

18 

20 

do 

...do... 

Ihard 

Do. 

4 

June    5 

84.3 

98.2 

98.0 

84 

78 

18 

18 

Sunday: paper 
route. 

...do... 

None.. 

Do. 

4 

June    6 

84.1 

97.6 

98.8 

78 

84 

16 

18 

College  work . . 

...do... 

Isoft.. 

Do. 

4 

June    7 

84.6 

97.6 

99.0 

84 

84 

18     18 

do 

...do... 

None.. 

Do. 

4 

June    8 

84.1 

98.0 

98.2 

78 

78 

18     18 

do 

...do... 

Ihard 

Do. 

4 

June    9 

84.3 

98.0 

98.4 

72 

84     18  1  20 

do 

...do... 

...do... 

Do. 

5 

June  10 

84.1 

97.8 

99.6 

78 

78     18 

18 

do 

...do... 

1  soft.. 

Do. 

5 

June  11 

84.1 

98.6 

98.6 

72 

84 

16 

18 

do 

...do... 

...do... 

Do. 

5 

June  12 

84.1 

98.0 

99.1 

72 

84 

16 

18 

Sunday;    col- 
lege work; 
paper  route. 

College  work . . 

...do... 

...do... 

Do. 

5 

June  13 

84.1 

98.0 

99.0 

84 

78 

18 

20 

...do... 

Ihard 

Do. 

5 

June  14 

84.1 

98.8 

98.8 

78 

84 

18 

18 

do 

...do... 

Isoft.. 

Do. 

5 

June  15 

84.1 

98.6 

98.0 

78 

84     18 

18 

do 

...do... 

2  soft.. 

Do. 

5 

June  16  ' 

84.1  :  98.8 

99.4. 

72 

84  .  18  1  18 

do 

...do... 

Isoft.. 

Do. 

5 

June  17  i  84.1  1  98.4  , 

99.0 

84 

84  '  18  '  18 

do 

...do... 

None.. 

Do. 

5 

June  18  ' 

84.1  1 

99.0  . 

98.8  ' 

84 

84 

20 

18 

do 

...do... 

1  soft.. 

Do. 

!  Number  and  character  in  previous  24  hours. 
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I 

Tempera- 

Puico 

Respi- 

ture. 

ration. 

Bowels 

Date 
(1910). 

¥ 

Daily  exercise 
or  work. 

Appe- 
tite. 

and 
move- 
ments. 

General  medical 

i 

B 

6 

g 

a 

a 

s 

condition  and  re- 
marks. 

(S 

$ 

e^ 

(X 

N 

p* 

N 

d 

CO 

o 

<o 

5 

June  19 

84.1 

98.8 

98.4 

84 

78 

18 

18 

Sunday;     col- 
lege work; 
paper  route. 

Good.. 

Ihard 

Good  medical  con- 
dition. 

6 

June  20 

84.1 

98.0 

98.0 

78 

78 

18 

18 

College  work . . 

...do... 

...do... 

Do. 

6 

June  21 

84.6 

98.0 

98.6 

78 

72 

18 

18 

do 

...do... 

...do.. 

Do. 

6 

June  22 

84.6 

98.6 

98.8 

78 

78 

18 

18 

do 

...do... 

...do... 

Do. 

6 

June  23 

84.3 

98.8 

98.8 

78 

84 

18 

18 

do 

...do... 

...do... 

Do. 

6 

June  24 

84.6 

98.2 

98.2 

78 

78 

18 

18 

do 

...do... 

...do... 

Do. 

6 

June  25 

85.2 

98.6 

98.6 

78 

72 

18 

18 

do 

...do... 

Isoft.. 

Do. 

6 

June  26 

85.0 

98.0 

98.8 

72 

78 

18 

16 

Sunday;    col- 
lege    work; 
paper  route. 

...do... 

...do... 

Do. 

6 

June  27 

84.3 

97.6 

98.6 

66 

78 

16 

18 

College  work.. 

...do... 

None.. 

Do. 

6 

Jime  28 

84.3 

98.2 

98.2 

78 

72 

18 

18 

do 

...do... 

1  soft.. 

D©. 

6 

Jime  29 

84.1 

98.0 

98.6 

72 

78 

18 

18 

do 

...do... 

...do... 

Do. 

7 

June  30 

84.1 

98.6 

99.0 

84 

84 

18 

18 

do 

...do... 

...do... 

Do. 

7 

July     1 

83.6 

98.8 

98.6 

84 

84 

20 

20 

do 

...do... 

...do... 

Do. 

7 

July     2 

83.4 

98.6 

98.8 

84 

84 

18 

18 

do 

...do... 

...do... 

Do. 

7 

July     3 

83.6 

98.0 

98.0 

78 

72 

18 

16 

Sunday;    col- 
lege    work; 
paper  route. 

Holiday 

...do... 

None.. 

Do. 

7 

July     4 

83.6 

98.2 

98.8 

78 

84 

16 

18 

...do... 

...do... 

Do. 

7 

July     5 

83.6 

98.6 

98.8 

84 

78 

16 

18 

College  work.. 

...do... 

1  soft.. 

Do. 

7 

July     6 

84.6 

98.4 

98.8 

78 

84 

18 

18 

do 

...do... 

...do... 

Do. 

7 

July     7 

84.3 

98.6 

98.6 

84 

84 

20 

18 

do... 

...do... 

...do... 

Do. 

7 

July     8 

84.1 

98.6 

98.8 

84 

84 

18 

20 

do 

...do... 

...do... 

Do. 

7 

July     9 

84.3 

98.6 

98.8 

84 

84 

18 

18 

do 

...do... 

Ihard. 

Do. 

8 

July  10 

84.1 

98.0 

98.8 

72 

84 

16 

18 

Simday;    col- 
lege    work; 
paper  route. 

College  work.. 

...do... 

Isoft.. 

Do. 

8 

July  11 

83.6 

98.4 

98.6 

78 

84 

18 

20 

...do... 

...do... 

Do. 

8 

July  12 

84.1 

98.8 

98.6 

84 

72 

18 

18 

do 

...do... 

...do... 

Do. 

8 

July   13 

84.3 

98.4 

98.6 

72 

72 

16 

16 

do 

...do... 

...do... 

Do. 

8 

July  14 

83.6 

98.6 

98.8 

78 

84 

18 

20 

do 

...do... 

1  hard. 

Do. 

8 

July   15 

84.3 

98.2 

98.6 

72 

72 

16 

18 

do 

...do... 

...do... 

Do. 

8 

July  16 

84,6 

98.2 

98.6 

72 

84 

18 

20 

do 

...do... 

None.. 

Do. 

8 

July  17 

84.1 

98.2 

98.2 

72 

84 

18 

18 

Simday;    col- 
lege    work; 
paper  route. 

...do... 

Ihard. 

Do. 

8 

July  18 

84.3 

97.0 

97.0 

72 

75 

18 

18 

College  work.. 

...do... 

1  soft.. 

Do. 

8 

July  19 

84.6 

97.2 

97.8 

72 

78 

18 

18 

do 

...do... 

None.. 

Do. 

9 

July  20 

84.6 

98.0 

98.2 

78 

84 

16 

20 

do 

...do... 

Isoft... 

Do. 

9 

July  21 

84.1 

98.4 

98.0 

78 

84 

18 

18 

do 

...do... 

1  hard. 

Do. 

9 

July  22 

84.1 

98.4 

98.6 

84 

84 

20 

18 

do 

...do... 

Isoft.. 

Do. 

9 

July  23 

84.1 

98.0 

98.4 

78 

84 

18 

18 

do 

...do... 

...do... 

Do. 

9 

July  24 

84.2 

98.6 

98.8 

84 

90 

18 

20 

Sunday;    col- 
lege    work; 
paper  route. 

...do... 

...do... 

Do. 

9 

July  25 

84.6 

98.6 

98.8 

72 

90 

16 

20 

College  work.. 

...do... 

None.. 

Do. 

9 

July  26 

84.1 

98.8 

98.4 

84 

84 

20 

20 

do 

...do... 

1  hard. 

Do. 

9 

July  27 

84.1 

98.6 

98.4 

78 

78 

16 

18 

College  work; 
paper  route. 

...do... 

Isoft.. 

Do. 

9 

July  28 

84.1 

98.4 

98.6 

84 

84 

20 

20 

...do... 

None.. 

Do. 

9 

July  29 

84.6 

98.6 

98.4 

84 

78 

20 

16 

College  work.. 

...do... 

...do... 

Do. 

10 

July  30 

84.1 

98.6 

98.2 

90 

84 

20 

do 

...do... 

Ihard. 

Nauseated  after 
noon  and  evening 
meals;  otherwise 
negative. 

10 

July  31 

84.1 

98.2 

98.2 

78 

78 

18 

18 

Sunday;    col- 
lege work. 

...do... 

...do... 

Good  medical  con- 
dition. 

10 

Aug.    1 

84.1 

98.4 

98.6 

78 

84 

16 

20 

Paper    route; 
college  work. 

...do... 

Isoft.. 

Do. 

10 

Aug.    2 

84.1 

98.6 

98.2 

84 

72 

20 

18 

College  work.. 

...do... 

None.. 

No  nausea;  good 
medical  condi- 
tion. 

10 

Aug.    3 

84.1 

98.4 

98.2 

72 

78 

18 

20 

do 

...do... 

Ihard. 

Nauseated  after 
evening  meal; 
otherwise  good. 

10 

Aug.    4 

84.1 

98.2 

98.6 

72 

84 

18 

20 

do 

...do... 

...do... 

Nauseated  after 
noon  and  evening 
meals. 

10 

Aug.    5 

83.9 

98.0 

98.0 

72 

76 

18 

18 

do 

...do'... 

...do... 

Good  medical  con- 
dition. 

10 

Aug.    6 

83.9 

98.0 

98.0 

72 

78 

18 

16 

do 

...do... 

None.. 

Do. 
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Daily  medical  record — Continued. 
SUBJECT  No.  1— Continued. 


z          Tempera- 

1 
Pulse    '  ^f?P^' 

■=  ^          Ture. 

•^^^^^    1  ration. 

Bowels, 

Date       ^^ 

i 

Daily  exercise 

Appe- 
tite. 

and 
moye- 
ments. 

General  medical 
condition  and  re- 
marks. 

1 

(1910). 

B 

g 

B 

S 

a 

B 

or  work. 

o 

1 

a 

ft 

N 

d, 

N 

(i 

"^ 

o 

o 

o 

10 

Aug.    7 

83.9 

98.4 

98.0 

78 

72 

18 

18 

Simday;    col- 
lege work. 

Good.. 

Isoft.. 

Good  medical  con- 
dition; he  says  he 
has  had  pains  in 
"stomach"     all 
week  after  taking 

i 

food  with  copper. 

10 

Aug.    8     84.1 

98.4 

98.4 

84 

80 

20  '  18 

College  work.. 

...do... 

...do... 

Good  medical  con- 
dition. 
Do. 

11 

Aug.    9  '  83.9 

98.8 

98.2 

90 

84 

20  ;  18 

do 

...do... 

...do... 

11 

Ang.  10     83.9 

98.6 

98.4 

84 

74 

20  1  16 

do 

...do... 

...do... 

Do. 

11 

Aug.  11 

83.7 

98.4 

98.6 

84 

84 

20 

20 

do 

...do... 

...do... 

Nauseated  after 
copper  sulphate  in 
beer. 

Good  medical  con- 

11 

Aug.  12 

83.9 

98.4 

98.6 

78. 

78 

18 

18 

do 

...do... 

...do... 

dition. 

11 

Aug.  13 

83.9 

98.6 

98.8 

78 

72 

18 

20 

do 

...do... 

...do... 

SUght  nausea  after 
meals  with  cop- 
per. 

Good  medical  con- 

11 

Aug.  14 

83.6 

98.8 

98.0 

78 

72 

20 

18 

Paper    route: 

...do... 

...do... 

college  work; 

dition. 

Sunday. 

11 

Aug.  15 

83.4 

98.8 

99.0 

78 

84 

18 

20 

Paper    route; 
college  work. 

...do... 

lliard. 

Good  medical  con- 
dition: no  nausea. 

11 

Aug.  16 

83.4 

98.8 

98.8 

84 

84  j  20 

18 

CoUege  work. . 

...do.. 

Isoft.. 

Some   nausea   after 
noon  and  eyening 
meals. 

11 

Aug.  17 

83.2 

98.6 

98.4 

78 

72  1  18 

16 

Paper    route; 

college  work. 

CoUege  work. . 

...do.. 

...do.. 

Do. 

11 

Aug.  18 

83.6 

98.2 

98.0 

72 

72  I  18 

16 

...do.. 

...do.. 

Slight   nausea  just 

while       drinking 

liquid   with   cop- 

per in  it. 

12 

Aug.  19 

83.2 

98.2 

98.0 

80 

78 

18 

16 

Paper    route; 

...do.. 

...do.. 

Good  medical  con- 

coUege work. 

dition. 

12 

Aug.  20 

83.0 

98.8 

98.8 

90 

90 

20     20 

Tennis;     col- 

...do.. 

...do.. 

Do. 

1 

lege     work; 

paper  route. 

Sunday;    col- 

12 

Aug.  21 

83.6 

98.6 

98.0 

84 

84 

20 

18 

...do.. 

None.. 

Good  medical  con- 

lege    work: 

dition:    yery   hot 

paper  route. 

and  sultry  day. 

12 

Aug.  22  1 

82.5 

98.8 

99.0 

90 

84 

20 

20     Paper    route: 
1      college  work. 

...do.. 

lliard. 

Do. 

12 

Aug.  23  ' 

83.6 

98.8 

98.6 

90 

84 

20 

18  ! do 

...do.. 

None.. 

Do. 

12 

Aug.   24  i 

82.7 

98.8 

98.8 

90 

84 

20 

18     College  work. . 

...do.. 

1  soft.. 

Good  medical  con- 
dition. 
Do. 

12 

Aug.  25 

82.7 

98.6 

98.6' 

72 

84 

16 

18   do 

...do.. 

...do.. 

12 

Aug.  26  ; 

82.7 

98.4 

98.6 

72 

78 

16 

18     CoUege  work; 
!     paper  route. 

...do.- 

...do.. 

Do. 

12 

Aug.  27  1 

82.7 

98.6 

98.6 

78 

84 

18 

20  1  Paper    route: 
college  work. 

...do.. 

...do.. 

Do. 

12 

Aug.  28  ! 

82.7 

98.2 

98.0 

84 

78 

20 

18 

Sunday;    col- 
lege    work; 
paper  route. 

...do.. 

...do.. 

Do. 

• .. 

Aug.  29  ! 
Aug.  .30  ' 

2  soft.. 
None.. 

.... 

.... 

SUBJECT  No.  2A. 


1 

May     1 

Sunday:    col- 
lege work. 

Good  . 

dition. 

May     2 

72.8 

98.0 

97.7 

70 

70 

20 

CoUege  work. . 

...do... 

1  soft.. 

Do. 

1 

May     3 

73.6 

97.4 

97.4 

68 

80 

18 

18 

?o 

...do... 

...do... 

Do. 

May     4 

73.6 

97.4 

97.2 

68 

68 

18 

18 

do 

...do... 

3  soft.. 

Do. 

May     5 

73.6 

97.5 

97.4 

75 

74 

20 

20 

do 

...do... 

1  soft.. 

Do. 

May     6 

73.6 

97.4 

97.4 

66 

60 

18 

18 

do 

...do... 

...do... 

Good  medical  con- 
dition; slight 
amount  of  acetone 
in  to-day's  urine. 

Good  medical  con- 

1 

May     7 

73.9 

97.8 

97.6 

66 

74 

16 

16 

do 

...do... 

None.. 

dition. 
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I 

Tempera- 

Pui«o 

Respi- 

• 

Date 
(1910). 

ture. 

ration. 

Daily  exercise 
or  work. 

Appe- 
tite. 

Bowels, 
and 
move- 
ments. 

General  medical 

.2 

S 

s 

a 

a 

a 

a 

condition  and  re- 
marks. 

1 

i 

ft 

ft 

2 

ft 

'"* 

CO 

""^ 

CO 

CO 

1 

May    8 

73.9 

97.4 

98.0 

70 

66 

16 

16 

Sunday;    col- 
lege work. 

Good.. 

1  soft.. 

Good  medical  con- 
dition.i 

1 

May     9 

73.9 

97.6 

9S.2 

70 

82 

20 

20 

College  work. . 

...do... 

1  hard. 

Good  medical  con- 
dition; has  a  slight 
amount  of  acetone 
and  albumin  to- 
day. 

Good  medical  con- 

1 

May  10 

73.8 

97.4 

97.4 

64 

72 

18 

18 

do 

...do... 

None.. 

dition;   see   urine 

report. 

2 

May  11 

73.6 

98.0 

97.4 

72 

60 

18 

18 

do 

...do... 

Ihard. 

2 

May  12 

73.9 

97.6 

98.2 

64 

60 

18 

18 

do 

...do... 

...do... 

Good  medical  con- 
dition. 

2 

May  13 

73.6 

97.4 

97.6 

72 

68 

18 

18 

do 

...do... 

2  hard. 

Do. 

2 

May  14 

73.5 

97.4 

97.6 

60 

68 

18 

18 

do 

...do... 

None.. 

Do. 

2 

May  15 

73.6 

97.2 

97.4 

68 

70 

18 

Sunday;    r-ol- 

lege  work. 
College  work. . 

...do... 

Ihard. 

Do. 

2 

May  16 

73.6 

97.8 

97.8 

70 

90 

18 

"18" 

...do... 

2  hard. 

Do. 

2 

May   17 

73.5 

97.0 

97.2 

68 

64 

20 

18 

do 

...do... 

...do... 

Do, 

2 

May  18 

73.5 

97.6 

98.2 

60 

74 

18 

18 

do 

...do... 

...do... 

Do. 

2 

May   19 

73.0 

97.2 

98.0 

66 

80 

20 

18 

do 

...do... 

None.. 

Do. 

2 

May  20 

73.8 

97.4 

9.^0 

64 

68 

18 

18 

do 

...do... 

1  soft.. 

Do. 

3 

May  21 

73.8 

97.8 

97.8 

60 

68 

20 

18 

do 

...do... 

2  soft.. 

Do. 

3 

May  22 

73.6 

98.0 

98.6 

68 

68 

20 

20 

Sunday;    col- 
lege work. 
College  work. . 

...do... 

None.. 

Do. 

3 

May  23 

73.6 

97.4 

98.4 

60 

74 

20 

20 

...do... 

...do... 

Good  medical  con- 

dition;   examina- 

tion week. 

3 

May  24 

73.1 

98.0 

98.0 

70 

70 

18 

18 

do 

...do... 

Isoft.. 

Do. 

3 

May  25 

73.2 

98.4 

97.4 

70 

90 

18 

20 

do 

...do... 

Ihard. 

Do. 

3 

May  26 

73.2 

97.0 

97.4 

70 

80 

18 

18 

Tennis  all  af- 
ternoon. 

...do... 

...do... 

Do. 

3 

May  27 

73.2 

97.4 

97.4 

68 

66 

18 

18 

College  work.. 

...do... 

...do... 

Do. 

3 

May  28 

73.1 

98.0 

98.4 

65 

84 

16 

18 

do 

...do... 

2  soft.. 

Examination  week; 
good  medical  con- 
dition; vacation 
begms. 

3 

May  29 

73.1 

97.4 

98.0 

68 

60 

18 

16 

Sunday 

...do... 

Isoft.. 

3 

May  30 

73.2 

97.6 

98.4 

60 

72 

18 

20 

Tennis 

...do... 

...do... 

Good  medical  con- 
dition. 

4 

May   31 

73.1 

98.2 

98.0 

70 

72 

18 

18 

CoUege  work.. 

...do... 

None.. 

Do. 

4 

June    1 

72.7 

97.2 

97.6 

58 

64 

16 

18 

do 

...do... 

...do... 

Good  medical  con- 
dition; is  doing 
some  clinical  and 

other  college 
work;    "  quiz 

class." 

4 

June    2 

72.7 

97.8 

97.4 

68 

72 

16 

18 

do 

...do... 

Isoft.. 

Good  medical  con- 
dition. 

4 

June    3 

73.0 

97.6 



56 

16 

18 

do 

...do... 

...do... 

Do. 

4 

June    4 

73.0 

98.0 

98.0 

72 

'72" 

18 

18 

College  work . . 

...do... 

...do... 

Do. 

4 

June    5 

73.2 

97.6 

98.4 

60 

68 

16 

18 

Sunday;  col- 
lege work. 

...do... 

None.. 

Do. 

4 

June    6 

73.4 

98.2 

98.4 

60 

64 

16 

16 

College  work.. 

...do... 

Isoft.. 

Do. 

4 

June    7 

73.0 

97.8 

97.8 

64 

70 

16 

16 

do 

...do... 

Ihard. 

Do. 

4 

June    8 

72.8 

98.0 

98.2 

96 

88 

20 

18 

Tennis;    col- 
lege work. 
College  work.. 

...do... 

2  soft.. 

Do. 

4 

June    9 

72.7 

97.4 

98.0 

64 

66 

16 

16 

...do... 

Ihard. 

Do. 

5 

June  10 

73.3 

98.0 

98.0 

60 

64 

16 

18 

do 

...do... 

...do... 

Do. 

5 

June  11 

72.8 

98.0 

98.0 

72 

72 

18 

18 

do 

...do... 

Isoft.. 

Do. 

5 

June  12 

72.6 

98.2 

98.6 

72 

88 

16 

18 

Sunday;  col- 
lege work. 

...do... 

None.. 

Do. 

5 

June  13 

73.0 

98.0 

98.4 

70 

72 

18 

18 

College  work . . 

...do... 

Ihard. 

Do. 

5 

June  14 

72.7 

98.2 

98.4 

58 

80 

15 

18 

do 

...do... 

...do... 

Do*. 

5 

June  15 

73.0 

98.0 

98.2 

72 

86 

16 

20 

Tennis;    col- 
lege work. 
College  work.. 

...do... 

None.. 

Do. 

5 

June  16 

72.6 

98.0 

98.8 

80 

104 

16 

16 

...do... 

2  hard. 

Do. 

5 

June  17 

71.9 

98.4 

99.0 

90 

90 

20 

20 

do 

...do... 

None.. 

Do. 

5 

June  18 

72.1 

98.0 

98.2 

70 

84 

16 

18 

do 

...do... 

...do... 

Do. 

1  In  urine  of  May  8  a  moderate  amount  of  albumin  and  acetone  were  found;  no  diacetic  acid.  No  expla* 
nation  can  be  given  for  this  occurrence.  There  are  no  casts  in  the  urine.  The  subject's  habits  were,  as  far 
as  can  be  learned,  not  different  from  his  present  ones,  excepting  that  for  almost  a  year  just  previously  he 
ate  only  2  meals  a  day,  omitting  breakfast. 
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Daily  medical  record — Continued. 
SUBJECT  No.  2A— Continued. 


Date 

1" 

Tempera- 
ture. 

Pulse. 

Respi- 
ration. 

Daily  exercise 

Appe- 

Bowels, 

and 

moye- 

ments. 

General  medical 
condition  and  re- 
marks. 

1 

(1910). 

!5  =3 

o 

a 

2 

s 

o 

a 

or  work. 

tite. 

5 
6 
6 

6 

I 

6 
6 

6 
6 

6 
7 

7 
7 
7 

7 

7 

7 

7 

7 

7 
8 
8 

June  19 
June  20 
June  21 

Jane  22 

June  23 
June  24 

June  25 
June  26 

June  27 
June  28 

June  29 
June  30 
July     1 
July     2 
July     3 

July     4 
July     5 

July     6 

July     7 

July     8 
July     9 
July   10 

JnlV    11 

72.2 
72.3 
73.2 

72.3 

72.3 
71.8 

72.5 

71.8 

72.3 
72.3 

71.8 
71.9 
72.1 
71.8 
71.1 

71.8 
71.8 

7L8 

7L6 

70.9 
71.0 
71.4 

98.0 
98.2 
98.8 

98.2 

98.0 
97.6 

98.2 
97.8 

97.4 
97.6 

98.4 
98.0 
98.0 
98.0 
98.0 

98.4 
98.0 

99.0 

98.0 

98.6 
98.4 
98.0 

98.4 
98.0 
98.6 

98.4 

98.6 
98.0 

98.0 
97.8 

98.6 
98.0 

98.0 
98.4 
98.4 
98.0 
97.4 

98.0 
97.8 

98.4 

98.6 

98.6 
98.6 

76 
72 
84 

72 

60 
84 

72 

64 

64 
66 

80 
80 
72 
84 
72 

is 

72 

72 

66 

72 
80 
72 

70 
64 
72 

90 

90 
72 

72 
66 

^ 

90 
80 
72 
72 

80 

6b 
60 

90 

90 

90 

18 
16 
20 

16 

16 
18 

16 
18 

16 
16 

20 

18 
18 
20 
18 

16 
18 

16 

18 

16 
20 
16 

18 
16 
18 

18 

20 
16 

20 
16 

20 
18 

20 

'is' 

18 
20 

18 
16 

16 

20 

20 
18 

Sunday;  col- 
lege work. 
College  work.. 

do 

Tennis;  col- 
lege work 

Colleee  work.. 

College  work; 
tennis. 

College  work.. 

Sunday;    col- 
lege work. 

College  work.. 

College  work; 
tennis. 

College  work.. 

do 

do 

Vacation 

Vacation; 
Sunday. 

Holiday 

Vacation 

do 

Tennis 

Vacation 

do 

Sunday 

Good.. 

Only 
fair. 
Fair... 

Good.. 

...do... 
...do... 

...do... 
...do... 

...do... 
...do... 

...do... 
...do... 
...do... 
...do... 
...do... 

...do... 
...do... 

...do... 

...do... 

...do... 
...do... 
...do... 

Ihard. 
2 hard. 
None.. 

Ihard. 

2  hard. 
None.. 

Ihard. 
Isoft.. 

None.. 
Ihard. 

Isoft.. 
None.. 
Ihard. 
Nono.. 
2  hard. 

None.. 
...do... 

Ihard. 

2  hard. 

None.. 
...do... 
1  soft.. 
None. . 

Good  medical  con- 
dition. 
(^) 

Good  medical  con- 
dition;  ate   some 
uncoppered    peas 
to-night    without 
nausea. 
Good  medical  con- 
dition. 
Do. 
Do. 

Do. 
Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Vomited  after  sap- 
per;   brought   up 
about     25     c.     c. 
after  much  effort; 
had     cramps     in 
bowels    at    same 
time;  •  see     urine 
chart. 

Good  medical  con- 
dition;  see  urine 
chart. 

Good  medical  con- 
dition. 
Do. 
Do. 
Do. 

8  1  Jnlv    12 

7L6 



2  soft.. 

SUBJECT  No.  2B. 


9 

July   20     74.6 

97.9 

98.0 

72 

72 

20 

18 

College  work.. 

Good.. 

Good  medical  con- 

9 

i 
July   21     74.6 

97.6 

98.6 

72 

80 

18 

20 

do 

...do... 

Ihard. 

dition. 
Do. 

9 

July   22     74.6 

97.8 

98.0 

72 

72 

22 

20 

do 

...do... 

...do... 

Do. 

9 

July  23     74.6 

97.4 

98.0 

80 

72 

22 

20 

do 

...do... 

2 hard. 

Do. 

9 

July  24  1  74.6 

97.8 

98.4 

70 

80 

17 

20 

Sunday;  col- 
lege work. 

...do... 

Ihard. 

Good  medical  con- 
dition, except  has 
urticaria. 

9 

July   25     73.6 

97.2 

98.0 

74 

84 

20 

18 

College  work . . 

...do... 

...do... 

Good  medical  con- 

dition, except  has 

urticaria     y  e  r  y 

marked. 

9 

July  26 

74.6 

97.6 

98.4 

70 

80 

18 

20 

do 

....0... 

...do... 

Good  medical  con- 
dition. 

1  Vomited  after  eating  his  peas  at  dinner  in  the  evening.  He  ate  half  of  them  and  felt  nauseated  and 
stated  that  he  would  vomit  if  he  ate  the  rest  of  them.  He  was  asked  to  eat  them,  and  vomited  soon  after, 
whUe  at  the  table.  Subjects  are  now  taking  about  200  grams  of  peas  a  day  in  two  meals.  .A.bout  a  week 
ago  No.  2  was  much  nauseated  at  night  and  felt  that  he  would  vomit,  but  after  a  walk  in  the  air  this  feel- 
ing passed  away.  Subject  Xo.  2  objects  to  following  the  diet  scheme.  He  beUeves  that  the  vomiting  and 
the  lowering  of  the  hemoglobin  i)ercentage  are  conclusive  evidence  that  the  ingestion  of  copper  is  harmful 
to  him.    He  expresses  the  desire  to  be  dropped  from  the  sqtiad. 

62717°— 13 24 
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COPPER  AND   THE   HEALTH    OF   MAN. 


Daily  medical  record — Continued. 
SUBJECT  No.  2B— ContiBued. 


? 

Tempera- 

Pulse. 

Respi- 

ture. 

ration. 

Bowels, 
and 
move- 
ments. 

Date 
(1910). 

¥ 

Daily  exercise 
or  work. 

^s- 

General  medical 
condition  and  re- 
marks. 

1 

a 

fi 

a 

a 

a 

a 

^ 

^ 

(M 

ft 

e<> 

ft 

ft 

Ph 

so 

<» 

""• 

<o 

9 

July  27 

74.6 

97.4 

98.4 

68 

76 

18 

18 

Paper    route; 
college  work. 

Good.. 

Ihard. 

Good  medical  con- 
dition. 

9 

July  28 

74.6 

97.4 

98.4 

70 

80 

18 

20 

do 

...do... 

...do... 

Do. 

9 

July   29 

75.2 

97.6 

98.0 

70 

80 

18 

20 

College  work.. 

...do... 

...do... 

Do. 

10 

July  30 

75.2 

97.0 

97.6 

66 

64 

16 



do 

...do... 

...do... 

Nauseated  after 
noon  and  evening 
meals. 

10 

July  31 

74.6 

97.6 

98.2 

70 

70 

18 

18 

Sunday;  col- 
lege work. 

Fair... 

2  soft.. 

Good  medical  con- 
dition. Nausea  in 
this  and  other 
subjects  came 
after  ingestion  of 
tea  containing 
copper  sulphate. 

10 

Aug.     1 

73.0 

97.4 

98.4 

72 

80 

16 

20 

College  work.. 

Good.. 

4  soft.. 

Diarrhea  yesterday 
and  some  day  be- 
fore; nauseated 
after  meals;  note 
that  appetite  is 
good  when  sitting 
down  to  meals. 

10 

Aug.     2 

73.2 

97.8 

98.4 

72 

84 

18 

18    do 

...do... 

Ihard. 

Good  medical  con- 

dition; no  nausea; 

some  diarrhea. 

10 

Aug.     3 

73.6 

97.4 

98.4 

72 

80 

18 

20 

do 

Fair... 

2  soft.. 

Nauseated  before 
noon  meal  and 
after  supper. 

10 

Aug.    4 

73.6 

97.6 

98.4 

70 

80 

18 

20 

do 

Good.. 

Ihard. 

Nauseated  after 
noon  and  evening 
meals. 

10 

Aug.    5 

73.9 

97.4 

98.4 

70 

75 

16 

18 

do 

...do... 

...do... 

Severe  diarrhea  to- 
day; much  pain 
in  bowels. 

10 

Aug.     6 

73.4 

97.4 

98.4 

72 

80 

16 

20 

do 

...do... 

3  diar- 
rheal. 

Slight  nausea  after 
noon  and  evening 
meals;  diarrhea 
to-day. 

10 

Aug.     7 

73.2 

97.8 

88 

20 

Sunday;  col- 
lege work. 

...do... 

3  soft, 
Ihard. 

Complains  of  pres- 
sure and  bearing- 
down  sensation  in 
rectum. 

10 

Aug.    8 

72.7 

97.4 

98.4 

70 

80 

18 

18 

College  work . . 

...do... 

2  soft.. 

Nausea  afternoon 
and  e venin  g 
meals;  has  had 

hives    ever    since 

last   report   on 

them. 

11 

Aug.    9 

72.7 

97.6 

98.4 

70 

80 

18 

16 

do 

...do... 

Ihard. 

Good  medical  con- 
dition, except  ur- 
ticaria. 

11 

Aug.  10 

73.2 

97.6 

98.0 

70 

68 

18 

16 

do 

...do... 

Isoft.. 

Good  medical  con- 
dition. 

11 

Aug.  11 

73.2 

97.6 

98.4 

70 

76 

18 

20 

do 

...do... 

Ihard. 

Good  medical  con- 
dition; takes  5 
minims  tincture 
belladoimse  twice 
a  day. 

11 

Aug.  12 

73.2 

97.6 

98.0 

72 

72 

16 

18 

do 

...do... 

...do... 

Good  medical  con- 
dition; takes  7 
minims  tincture 
belladonnffi  3 
times  to-day;  is 
requested  to  drink 
more  water. 

11 

Aug.  13 

73.2 

98.4 

98.2 

80 

88 

18 

18 

do 

...do... 

Isoft.. 

Good  medical  con- 
dition; takes  10 
minims  tinctvure 
belladonnaj  3 
times  to-day. 

11 

Aug.  14 

73.2 

97.8 

98.4 

72 

76 

16 

18 

Sunday;    col- 
lege work. 

...do... 

Ihard. 

Do. 

11 

Aug.  15 

74.1 

97.8 

98.2 

62 

108 

16 

20 

College  work.. 

...do... 

2  hard. 

Good  medical  con- 
dition. 
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Daily  medical  record — Continued. 

SUBJECT  No.  2B— Continued. 


Date 
(1910). 

I 

Tempera- 
ture. 

Pulse. 

Respi- 
ration. 

Daily  exercise 
or  work. 

Appe- 
tite. 

Bowels, 
and 

General  medical 
condition  and  re- 
marks. 

1 

2 

s 

to 

o 

S 

move- 
ments. 

11 

11 
11 

12 

12 
12 

12 
12 
12 

12 
12 
12 
12 

Aug.   16 

Aug.  17 

Aug.  18 
Aug.  19 

Aug.  20 
Aug.  21 

Aug.  22 
Aug.  23 
Aug.  24 

Aug.  25 
Aug.  26 
Aug.  27 
Aug.  28 

Aug.  29 

74.1 

74.1 

74.6 
74.6 

74.6 
74.6 

73.6 
72.7 
73.2 

73.2 
73.6 
73.6 
73.6 

97.6 

97.6 

97.2 
97.6 

98.4 
97.6 

97.6 
97.6 
98.2 

97.8 
97.6 
97.6 
97.6 

98.4 

98.2 

98.2 
98.2 

9&6 
98.6 

98.2 
98.6 
98.6 

98.0 
98.6 
98.4 
98.2 

72 

72 

72 
76 

84 
76 

72 
72 
80 

72 
72 
72 
74 

72 

76 

72 
76 

98 
84 

90 
80 
84 

78 
80 
72 
72 

18 

18 

16 
18 

20 
18 

16 
16 
20 

18 
18 
18 
16 

16 

18 

18 
20 

22 
16 

20 
18 
18 

18 
20 
18 
18 

College  work.. 

Tennis;  college 

work. 
College  work . . 
do 

Tennis;  college 

work. 
College  work; 

Sunday. 

College  work.. 

do 

do 

do 

do 

do 

College  work; 
Sunday. 

Good.. 

...do... 

...do... 
...do... 

...do... 
...do... 

...do... 
...do... 
...do... 

...do... 
...do... 
...do... 
...do... 

None  . 

2  hard. 

Ihard. 
2  hard. 

...do... 
Ihard. 

*  2  hard. 

1  soft. . 
Ihard. 

2  soft.. 
Ihard. 

...do... 
2  hard. 

Ihard 

Good  medical  con- 
dition except  urti- 
caria,    which     is 
better;  10  minims 
tincture  belladon- 
nse  3  times  to-day. 
Do. 

Do. 
Good  medical  con- 
dition; no  urtica- 
ria. 
Good  medical  con- 

tion. 
Good  medical  con- 
dition;  very  hot, 
sultry  day. 
Do. 
Do. 
Good  medical  con- 
dition. 
Do. 
Do. 
Do. 
Do 

Aug.  30 

An 

1 

1              1 

SUBJECT  No.  3. 


1 

May 

1 

45.5 

Sunday;    col- 

Good.. 

Good  medical  con- 

lege work. 

dition;  does  some 
housework   at 
"squad  house." 
Good  medical  con- 

1 

May 

2 

45.5 

97.6 

98.0 

78 

84 

22 

College  work.. 

...do... 

Isoft.. 

dition. 

Mav 

3 

45.3 

96.8 

97.2 

80 

76 

22 

22 

do 

...do... 

...do... 

Do. 

Mav 

4 

45.7 

96.6 

97.4 

76 

80 

20 

20 

do 

...do... 

...do... 

Do. 

May 

5 

45.9 

98.  2 

98.2 

76 

84 

18 

20 

do 

...do... 

...do... 

Do. 

May 

6 

46.1 

97.2 

97.4 

78 

82 

20 

20 

do 

...do... 

...do... 

Do. 

Mav 

7 

45.5 

97.8 

97.2 

80 

78 

20 

18 

do 

...do... 

...do... 

Do. 

^ 

May 

8 

45.9 

97.2 

98.2 

80 

78 

20 

18 

Sunday;    col- 
lege work. 

...do... 

...do... 

Do. 

1 

May 

9 

45.9 

96.4 

98.0 

72 

82 

18 

20 

College  work.. 

...do... 

...do... 

Do. 

May 

10 

45.9 

97.2 

97.6 

82 

76 

20 

20 

do 

...do... 

Ihard. 

Do. 

2 

Mav 

11 

45.9 

97.4 

97.4 

80 

74 

20 

20 

do 

...do... 

2  hard. 

Do. 

2 

Mav 

12 

45.8 

97.8 

97.2 

82 

72 

20 

20 

do 

...do... 

Ihard. 

Do. 

2 

MaV 

13 

45.9 

97.2 

97.2 

74 

82 

20 

20 

do 

...do... 

Isoft.. 

Do. 

2 

May 

14 

45.9 

97.4 

97.0 

76 

76 

20 

20 

do 

...do... 

...do... 

Do. 

2 

May 

15 

45.5 

98.2 

97.8 

80 

78 

20 

Sunday;    col- 
lege work. 
College  work.. 

...do... 

...do... 

Do. 

2 

Mav 

16 

45.7 

97.0 

98.0 

68 

76 

20 

20 

...do... 

None.. 

Do. 

2 

May 

17 

45.7 

96.8 

96.8 

76 

72 

18 

20 

do 

...do... 

1  soft. . 

Do. 

2 

May 

18 

45.9 

97.4 

99.0 

80 

82 

20 

20 

do 

...do... 

...do... 

Do. 

2 

Mav 

19 

45.7 

97. -8 

98.2 

76 

80 

20 

18 

do 

...do... 

1  hard. 

Do. 

2 

May 

20 

45.9 

97.8 

97.6 

84 

76 

20 

20 

do 

...do... 

1  soft.. 

Do. 

3 

May 

21 

45.9 

97.6 

97.8 

80 

76 

20 

20 

do 

...do... 

...do... 

Do. 

3 

May 

22 

45.7 

98.2 

98.4 

76 

76 

18 

20 

Sundav;    col- 
lege work. 
College  work . . 

...do... 

...do... 

Do. 

3 

May 

23 

45.8 

98.2 

97.0 

68 

72 

18 

18 

...do... 

...do... 

Good  medical  con- 

dition;   examina- 

tion week. 

3 

Mav 

24 

45.7 

97.8 

97.0 

76 

.76 

20 

18 

do 

...do... 

2  soft.. 

Do. 

3 

Mav 

25 

45.7 

97.8 

97.8 

76 

76 

20 

18 

do 

...do... 

1  soft.. 

Do. 

3 

Mav 

26 

46.1 

97.6 

98.0 

76 

76 

20 

20 

do 

...do... 

...do... 

Do. 

3 

May 

27 

45.0 

97.8 

98.0 

80 

74 

18 

18 

do 

...do... 

...do... 

Do. 

3 

May 

28 

45.6 

97.8 

98.2 

78 

76 

18 

18 

do 

...do... 

...do... 

Do. 

3 

May 

29 

45.5 

98.0 

97.8 

76 

76 

16 

20 

Sunday 

...do... 

Ihard. 

Good  medical  con- 
dition;    vacation 

3 

May 

30 

45.5 

96.8 

98.0 

63 

80 

16 

20 

Tennis 

...do... 

...do... 

begins. 
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Date 
(1910). 


May  31 
June    1 


June    2 

June  3 
Jime  4 
June    5 

June  6 

June  7 

June  8 

June  9 

June  10 
June  11 
Jvme  12 

June  13 

June  14 
June  15 
June  16 
Jtme  17 
June  18 
June  19 

June  20 
June  21 
June  22 

June  23 
June  24 
June  25 

June  26 

June  27 
June  28 

June  29 


June  30 

July  1 

July  2 

July  3 

July  4 

July  5 

July  6 

July  7 

July  8 

July  9 

July  10 

July  11 

July  12 

July  13 

July  14 

July  15 

July  16 

July  17 

July  18 


bp  IT- 
'S 


45.0 
45.5 


45.9 
45.9 
46.1 

45.9 
46.1 
45.4 
46.1 

46.1 
45.7 
45.9 

45.5 

45.9 
46.1 
46.1 
46.4 
46.1 
46.7 

46.1 
45.8 
46.6 

46.1 
46.1 
46.0 

46.8 

46.1 
46.4 

46.1 


46.6 

46.4 
46.1 
46.4 

47.1 
46.1 
46.4 

46.4 
46.1 
46.1 
46.4 

46.1 
46.4 

46.6 
46.4 
46.6 
46.4 
46.4 


Tempera- 
ture. 


97.6 

97.6 
98.0 
98.2 

98.2 
98.2 
97.8 
98.0 

98.0 
98.2 


98.4 
98.4 
98.4 

98.2 
98.6 
98.4 

99.0 
98.8 
98.6 

98.0 

97.0 
98.2 

99.2 


97.8 
99.0 


98.2 
97.6 
98.0 
98.0 
97.6 


98.0 
97.6 


97.6 

98.0 
98.2 
98.0 

98.0 
98.2 
97. « 
98.2 

98.2 
98.0 
98.1 

98.2 

98.2 
98.4 
98.4 
99.0 
98.4 
98.4 

97.8 
98.4 
98.4 

98.6 
98.4 


97.0 
98.0 


3.6 


98.2 
97.6 


98.6 
98.0 
98.2 


Pulse. 


98.2  !  84 
97. 8     80 


97.8 
97.6 
98.4 
98.4 
98.0 

98.2 


76 


72 


82 


Respi- 
ration. 


Daily  exercise 
or  work. 


Tennis 

College  work.. 


do 

do 

do 

Sunday;    col- 
lege work. 

College  work . . 

do 

do 

Tennis;  college 
work. 

College  work.. 
do 

Sunday;    col- 
lege work. 

Tennis;  college 
work. 

College  work . 

do 

do 

do 

do 

Sunday;    col- 
lege work. 

College  work.. 

do 

do 

do 

do 

Tennis;  college 

work. 
Simday;    col- 
lege work. 
College  work . . 

Tennis;  college 
work. 

do 


College  work. 

do 

do 

Sunday;  col- 
lege work. 

Holiday 

College  work. 

Tennis;  col- 
lege work. 

College  work. 

do 

do 

Sunday;  col- 
lege work. 

College  work. 

do 

do 

do 

do 

do 

Sunday;    col- 
lege work. 
College  work. 


Bowels, 

Appe- 

and 

tite. 

move- 

ments. 

Good.. 

Isoft.. 

...do... 

Ihard. 

...do... 

Isoft.. 

...do... 

...do... 

...do... 

2  soft.. 

...do... 

Ihard. 

...do... 

2  hard. 

...do... 

Ihard. 

...do... 

...do... 

...do... 

2  hard. 

...do... 

Ihard. 

...do... 

2  hard. 

...do... 

None. . 

...do... 

Isoft.. 

...do... 

None.. 

...do... 

Ihard. 

...do... 

...do... 

...do... 

...do... 

...do... 

...do... 

...do... 

...do... 

...do... 

Isoft.. 

...do... 

Ihard. 

...do... 

Ihard. 

1  soft  . 

...do... 

None.. 

...do... 

Isoft.. 

...do... 

...do... 

...do... 

...do... 

...do... 

...do... 

...do.. 

Ihard. 

...do... 

None.. 

...do... 

Isoft.. 

...do... 

...do... 

...do... 

...do... 

...do... 

Ihard. 

...do... 

Isoft.. 

...do... 

...do... 

...do... 

...do... 

...do... 

...do... 

...do... 

None  . 

...do... 

2  soft.. 

...do... 

1  soft.. 

...do... 

None.. 

...do... 

1  hard, 

1  soft. 

...do... 

None.. 

...do... 

1  soft.. 

...do... 

...do... 

...do... 

None.. 

...do... 

1  soft.. 

...do... 

None.. 

General  medical 
condition  and  re- 
marks. 


Good  medical  con- 
dition. 
Good  medical  con- 
dition;   is    doing 
some  clinical  work 
at  school  through- 
out remainder  of 
time    of    experi- 
ment. 
Good  medical  con- 
dition. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 

Do, 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 

Do. 
Do.. 

Good  medical  condi- 
tion; see  monthly 
examination, 
"Liver." 
Good  medical  con- 
dition. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

D«. 
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? 

Tempera- 

Pulse. 

Respi- 

Date 
(1910). 

— 

ture. 

ration. 

Daily  exercise 
or  work. 

Appe- 
tite. 

Bowels, 

and 
move- 
ments. 

General  medical 
condition  and  re- 
marks. 

i 

i 

s 

a 

s 

s 

c 

p 

1 

M 

ft 

N 

ft 

e<» 

ft 

M 

to 

(O 

CO 

8 

July  19 

46.4 

98.6 

98.0 

76 

76 

16 

18 

College  work.. 

Good.. 

1  soft.. 

Good  medical  con- 
dition; see  month- 
ly examination, 
"Liver." 

9 

July  20 

46.1 

98.4 

98.4 

76 

72 

16 

16 

do 

...do... 

Ihard. 

Good  medical  con- 
dition. 

9 

July  21 

45.7 

98.4 

98.4 

76 

76 

16 

18 

do 

...do... 

1  soft.. 

Do. 

9 

July   22 

46.1 

99.2 

98.4 

80 

72 

18 

18 

do 

...do... 

IJiard. 

Do. 

9 

July   23 

46.4 

99.0 

98.6 

80 

80 

20 

18 

do 

...do... 

1  soft.. 

Do. 

9 

July   24 

47.1 

98.0 

98.8 

76 

80 

18 

18 

Sunday;    col- 
lege work. 
College  work.. 

...do... 

Ihard. 

Do. 

9 

July  25 

45.9 

98.8 

98.4 

80 

76 

20 

18 

...do... 

2  hard. 

Do. 

9 

July   26 

46.4 

99.2 

98.4 

72 

76 

20 

16 

do 

...do... 

Ihard. 

Do. 

9 

July   27 

46.1 

98.8 

98.4 

76 

76 

18 

18 

do 

...do... 

Isoft.. 

Do. 

9 

July   28 

46.8 

98.8 

98.8 

76 

76 

18 

18 

do 

...do... 

None.. 

Do. 

9 

July   29 

46.1 

98.6 

98.6 

76 

84 

18 

16 

do 

...do... 

1  soft.. 

Good  medical  con- 
dition; see  month- 
ly examination, 
''Liver." 

10 

July   30 

45.9 

98.2 

98.0 

72 

84 

16 

do 

...do... 

None.. 

Was  most  nauseated 
after  noon  and 
evening  meals. 

Nauseated  all  day; 

10 

July  31 

45.5 

98.2 

98.4 

72 

80 

18 

20 

Sunday;    col- 

Poor.. 

1  soft.. 

lege  work. 

diarrhea  with 
marked  pain  in 
bowels. 

10 

Aug.    1 

45.2 

98.4 

98.4 

84 

76 

18 

18 

College  work.. 

Fair... 

1   liq- 
uid, 1 
hard, 
1  soft. 

Nauseated  after 
meals;  diarrhea; 
no  peas  in  diet  of 
any  subjects  to- 
day. 

No  nausea;  cramps 

10 

Aug.     2 

45.2 

98.4 

98.4 

72 

76 

16 

16 

do 

...do... 

3  soft.. 

in  bowels  rather 

severe;  some  diar- 

rhea. 

10 

Aug.    3 

45.5 

98.4 

98.8 

72 

76 

16 

18 

do 

...do... 

1    liq- 
uid, 1 

soft. 

Nauseated  after  din- 
ner and  supper. 

10 

Aug.     4 
Aug.    5 

45.2 
45.2 

98.4 
98.4 

98.6 
98.0 

76 
76 

76 
72 

18 
20 

18 
16 

do 

Good.. 
...do... 

Isoft.. 
...do... 

Do. 

10 

do 

Considerable  nausea 

after    noon    and 

evening  meals. 

10 

Aug.     6 

46.1 

98.8 

97.8 

78 

72 

18 

16 

do 

...do... 

...do... 

Slight  nausea  after 
noon  and  evening 
meals;  much  pain 
in  stomach  all  this 
and  last  night; 
patient  says  that 
he  sometimes  has 

pain  in  stomach 

which  is  like  an 

"ulcer  pain"  but 

never  has  been  as 

bad  as  now. 

lO 

Aug.     7 

45.5 

98.4 

98.0 

76 

76 

16 

16 

Sunday;    col- 
lege work. 

Poor.. 

Ihard. 

Slight  nausea  after 
noon  and  evening 
meals;  has  good 
many  pains  in  his 
bowels;  he  has 
had  these  off  and 
on  all  week;  feels 

10 

Aug.     8 

44.8 

98.8 

98.4 

80 

80 

20 

16 

College  work.. 

Not 
good. 

2  soft.. 

weak  and  badly. 
Nausea  after  noon 
and  evening  meals; 
feels   very   badly; 
some  diarrhea. 

11 

Aug.     9 

44.8 

98.4 

98.4 

76 

72 

18 

18 

do 

Fair... 

1   liq- 
uid, 1 
soft. 

None.. 

Good  medical  con- 
dition. 

11 

Aug.  10 

45.2 

98.4 

98.6 

72 

76 

18 

18 

do 

Good.. 

Do. 

11 

Aug.  11 

44.6 

97.8 

98.0 

72 

76 

18 

18 

do 

Fair... 

Ihard. 

Only  fair. 

11 

Aug.  12 

44.6 

98.6 

98.9 

76 

80 

16 

20 

do 

...do... 

Isoft.. 

Only  fair;  has  not 
had  a  proper  de- 
sire for  food  for  a 
week  or  more; 
lacks  energy  and 
spirit. 
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? 

Tempera- 

Pnlca 

Respi- 

pin 

ture. 

iru 

iuvy. 

ration. 

Bowels 

Date 
(1910). 

Daily  exercise 
or  work. 

Appe- 
tite. 

and 
move- 
ments. 

General  medical 
condition  and  re- 
marks. 

1 

B 

a 

a 

a 

a 

a 

pS 

S 

(N 

ft 

<N 

ft 

ft 

o 

o 

'-' 

o 

11 

Aug. 

13 

44.6 

98.6 

98.6 

76 

84 

18 

16 

College  work.. 

Fair... 

1  soft, 
1  hard. 

Only  fair;  has  had 
considerable 
trouble  with  bow- 
els, with  tendency 
to  diarrhea. 

11 

Aug. 

14 

44.6 

98.2 

98.6 

76 

76 

16 

16 

Sunday;    col- 
lege work. 

...do... 

1  soft.. 

Lacks  energy  and 
spirit;  does  jpot 
complain  of  any- 
anything  except 
bowel       disturb- 

ance,    but     does 

not  feel  as  well  as 

usual  for  him. 

11 

Aug. 

15 

44.8 

98.9 

98.6 

72 

72 

16 

16 

College  work.. 

Get- 
ting 
better. 

None.. 

Pretty  good. 

11 

Aug, 

16 

44.8 

98.6 

98.6 

76 

72 

18 

18 

do 

Good.. 

1  soft.. 

Feelmg  better  than 
in  the  past  2 
weeks;  he  is 
brighter  and  more 
cheerful  and  his 
appetite  is  better. 

Good  medical  con- 

11 

Aug. 

17 

45.2 

98.6 

98.6 

72 

80 

18 

16 

Tenm"s;     col- 

...do... 

...do... 

lege  work. 

dition. 

11 

Aug. 

18 

45.0 

98.4 

97.8 

78 

72 

18 

16 

College  work.. 

...do... 

2  soft.. 

Pretty  good;  is  re- 
gaining his 
strength  and  vig- 

12 

Aug. 

19 

45.0 

98.4 

98.6 

72 

72 

16 

18 

do 

...do... 

Ihard. 

Good  medical  con- 
dition. 

12 

Aug. 

20 

45.2 

98.0 

98.2 

84 

80 

20 

18 

do 

...do... 

...do... 

Do. 

12 

Aug. 

21 

45.2 

98.4 

98.6 

76 

72 

20 

18 

Sunday;    col- 
lege work. 

...do... 

Isoft.. 

Good  medical  con- 
dition; very  hot 
and  sultry  day. 

12 

Aug. 

22 

44.7 

98.6 

98.6 

72 

76 

18 

18 

College  work.. 

...do... 

Ihard. 

Do. 

12 

Aug. 

23 

45.0 

98.6 

98.8 

76 

84 

16 

20 

Tennis;     col- 
lege work. 
College  work. . 

...do... 

None.. 

Do. 

12 

Aug. 

24 

45.0 

98.2 

98.6 

72 

76 

16 

18 

...do... 

Ihard. 

Good  medical  con- 
dition. 
Do. 

12 

Aug. 

25 

45.2 

98.4 

97.8 

76 

72 

16 

16 

do 

...do... 

1  soft.. 

12 

Aug. 

26 

45.2 

98.0 

98.2 

76 

72 

18 

18 

do 

...do... 

2  hard. 

Do. 

12 

Aug. 

27 

45.0 

98.2 

98.6 

76 

72 

18 

16 

do 

...do... 

2  soft.. 

Do. 

12 

Aug. 

28 

45.3 

98.6 

98.2 

80 

92 

18 

20 

Sunday;    col- 
lege    work; 
tennis. 

...do... 

Ihard. 

Do. 

Aug. 

29 

2  soft.. 

Aug. 

30 



Isoft.. 

SUBJECT  No.  4. 


1 

May  1.. 

63,8 

Sunday;    col- 
lege work. 

Good.. 

Good  medical  con- 

dition. 

1 

May  2.. 

63,8 

98.2 

98.2 

84 

70 

22 

College  work.. 

...do.. 

None. . 

Do. 

1 

May  3.. 

64.0 

96.8 

97.4 

64 

68 

22 

22 

do 

...do.. 

1  hard. 

Do. 

1 

May   4.. 

64.0 

97.2 

97.6 

66 

78 

20 

20 

do 

...do.. 

...do.. 

Do. 

1 

May   5.. 

64.2 

98.2 

97.6 

60 

60 

22 

20 

do... 

...do.. 

...do.. 

Do. 

1 

May   6.. 

64.1 

97.6 

97.4 

78 

78 

16 

16 

do 

...do.. 

...do.. 

Do. 

May   7.. 

64.4 

97.fi 

98.0 

72 

78 

18 

20 

do 

...do.. 

...do.. 

Do. 

1 

May   8.. 

63.8 

97.8 

98.4 

82 

72 

18 

20 

Sunday;    col- 
lege work. 

...do.. 

2  hard. 

Do. 

1 

May  9.. 

62.5 

97.6 

98.0 

78 

72 

18 

18 

Carriedpapers; 
college  work. 

...do.. 

Ihard. 

Do. 

1 

May  10.. 

63.2 

98.2 

98.0 

78 

72 

18 

18 

College  work.. 

...do.. 

...do.. 

Do. 

2 

May  11.. 

63.3 

97.2 

97.6 

74 

78 

IS 

18 

do 

...do.. 

...do.. 

Do. 

2 

May  12.. 

63.6 

97.8 

97.4 

74 

70 

18 

18 

do 

...do.. 

...do.. 

Do. 

2 

May  13.. 

63.3 

97.0 

97.6 

66 

66 

18 

18 

do 

...do.. 

...do.. 

Do. 

2 

May  14.. 

63.6 

97.2 

97.8 

70 

66 

18 

18 

do 

...do.. 

...do.. 

Do. 

2 

May  15.. 

62.5 

97.4 

97.4 

72 

66 

18 

Sunday;    col- 
lege    work; 
carried    pa- 
pers. 

...do.. 

...do.. 

Do. 
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Daily  medical  record — Continued. 

SUBJECT  No.  4— Continued. 


Date 
(1910). 


OK 


Tempera- 
ture. 


Pulse. 


Respi- 
ration. 


Daily  exercise 
or  work. 


Appe- 
tite. 


Bowels 

and 
move- 
ments. 


General  medical 
condition  and  re- 
marks. 


May  16. 

May  17. 
Mav  18. 
May  19. 
Mav  20. 
May  21. 
May  22. 


May  23. 


May  24. 
May  25. 
May  26- 
May  27. 
May  28. 
May  29. 


May  30. 

May  31. 
June   1. 


June  2. 

June  3. 

June  4. 

June  5. 


June  6. 

June  7. 

June  8. 

June  9. 

June  10. 
June  11. 
June  12. 


June  13. 
June  14. 

June  15. 
June  16. 
June  17. 
June  18. 
June  19. 


June  20. 


June  21. 
June  22. 


June  23. 


June  24. 
June  25. 


June  26. 


0    June  27. 
6     June  28. 


62.7 

62.7 
63.2 
62.7 
(-.3.  2 
63.3 
62.4 


61.8 


62.7 
62.7 
62.7 
62.3 
62.0 
62.4 


62.7 


62.3 
62.7 


62.7 

62.7 
62.4 
63.0 


61.8 
62.5 
62.4 
63.0 

03.0 
62.8 
62.4 


62.3 
62.4 

62.0 
61.7 
61.8 
61.4 
62.8 


61.7 


62.7 
62.5 


62.4 


62.2 
62.8 


62.4 


98.0 

98.0 
97.2 
97.8 
98.4 
98.2 
98.0 


97.8 


98.0 

97.8 
97.8 
97.4 
97.4 
97.4 


97.2 


97.6 
97.8 


97.6 
98.0 
98.2 


98.2 
98.0 
98.2 
98.0 

97.8 
97.8 
97.8 


98.8 
98.2 

98.0 
98.6 
97.8 
99.0 
97.6 


97.  ( 


98.0 
98.2 

97.8 


97.2 

98.8 
97.8 
97.4 
97.6 


)7.8 


97.2 
97.8 
98.0 
98.0 
97.8 
98.2 


98.0 
97.8 


97.0 


97.8 
98.0 
98.8 


98.2 
97.8 


97. 


98.8 
98.0 
98.0 
98.6 
98.0 


97.8 
97.8 


98.6 

98.2 
97.6 


97.6 


63.3     98.2 
63.  3     98. 2 


6  I  June 29.. I  62.2  I  98. ( 


58 


72 


78 


84 


70 


90 


20 


18 


16 


20 


18 


College  work. 

...do 

...do 

...do 

...do 

...do 

Sunday;  col- 
lege work; 
carried  pa- 
pers. 

College  work . . 


do 

do 

do 

do 

Tennis  p.  m . 

Sunday 

Tennis 

do 

College  work . 


do 

do 

do 

Sunday;    col- 
lege    work; 
paper  route. 
College  work . 

do 

do 

Tennis;     col- 
lege work. 
CoUege  work . 

do 

Sunday;    col- 
lege    work; 
paper  route. 
College  work . , 
Tennis;     col- 
lege work. 
College  work . 

do 

do 

do 

College  work; 
paper  route; 
Sunday. 
College  work . 

do 

College  work; 
tennis. 

Tennis;  col- 
lege work. 

CoUege  work . , 

Tennis;  col- 
lege work. 

College  work; 
Sunday;  pa- 
per route. 

College  work . . 

Tennis;      col- 
lege work. 
do 


Good. 

..do. 
..do. 
..do. 
..do. 
..do. 
..do. 


.do. 


Ihard 

...do.. 
...do.. 
2  hard. 
Ihard, 
Isoft.. 
None. . 


.do. 


...do.. 

Ihard 

...do.. 

...do. 

...do.. 

1  soft. 

...do.. 

Ihard 

...do.. 

...do. 

...do.. 

...do. 

. . .do . . 

...do. 

...do.. 

...do. 

...do.. 

...do. 

..do. 

.do. 
.do. 
.do. 


.do. 


.do. 


.do. 


Isoft.. 

None.. 
Ihard, 
2  hard. 


Ihard. 
None.. 
Ihard. 
..do.. 

..do.. 
2  hard. 
Ihard. 


..do.. 
..do.. 

..do.. 
..do.. 
None.. 
Ihard. 
..do.. 


1  hard, 
1  soft. 

None.. 
3  hard. 

Ihard. 

2  hard. 
Ihard. 


..do. 
..do. 


None.. 


Good  medical  con- 
dition. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Good  medical  con- 
dition;   examina- 
tion week. 
Do. 
Do. 
Do. 
Do. 
Do. 
Good  medical  con- 
dition;    vacation 
begins. 
Good  medical  con- 
dition. 
Do. 
Good  medical  con- 
dition;    is    doing 
some    clinical 
work  in  school. 
Good  medical  con- 
dition. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 


Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 


Do. 

Do. 
Do. 
Do. 

Do. 

Do. 
Do. 


Do. 
Do. 


Do. 
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Daily  medical  record — Continued. 
SUBJECT  No.  4— Continued. 


Date 
(1910). 


"S 


Tempera- 
ture. 


Pulse. 


Respi- 
ration. 


Daily  exercise 
or  work. 


Appe- 
tite. 


move- 
ments. 


General  medical 
condition  and  re- 
marks. 


June  30.. 

July  1. 
July  2. 
July  3. 


July  4. 
July  5. 

July  6. 

July  7. 
July  8. 
July  9. 
July  10. 

July  11. 
July  12. 
July  13. 

July  14. 
July  15. 
July  16. 
.July  17. 


July  18 

July  19 

July  20 

July  21 

July  22 

July  23 

July  24 


July  25 

July  26 

July  27 

July  28 

July  29 

July  30 


July  31 

Aug.  1 
Aug.  2 
Aug.  3 


Aug.  4 
Aug.  5 

Aug.  6 
Aug.  7 

Aug.  8 
Aug.  9 

Aug.  10 

Aug.  11 
Aug.  12 
Aug.  13 
Aug.  14 


61.7 

61.5 
62.0 
61.4 


62.0 
61.6 

62.0 

61.7 
62.0 
61.5 
61.8 


61.3 
61.8 
62.0 

61.8 
61.5 
61.9 
61.8 


61.5 
61.8 
61.1 
60.7 
60.2 
60.7 
60.7 


60.0 
60.2 
60.0 


59.8 
60.2 


60.2 
60.5 


60.0 
60.5 


60.2 
60.2 


97.8 


98.2 
98.0 


i.2 


98.0 
98.2 
98.6 
98.4 


98.4 
98.7 
97.8 

98.4 
98.4 
98.6 
97.8 


98!  2 
97.6 


98.2 
98.6 


97.8 

98.0 
98.0 
98.0 


97. 


B.O 


98.0 
97.4 


98.0 
98.0 


98.2 
98.0 
98.0 


97.6 

98.2 
98.0 
98.6 


98.0 
97.2 


98.0 
98.6 
98.6 
99.0 


98.2 
98.0 
97.8 


98.2 
98.0 
97.8 


9910 

98^0 
98.8 
98.6 


98.4 
98.0 
98.0 
99.0 
98.6 
97.8 


97.8 

98.2 
98.0 


98.0 
98.0 


97!  0 


84 


18 

20 

16 

18 

22 

18 

IS 

18 

18 

18 

18 

16 

18 

20 

College  work . 

do 

do 

College  work; 

paper  route; 

Sunday. 

Holiday , 

College  work., 

Tennis;     col- 
lege work. 
College  work . , 

do 

do 

College  work; 
paper  route; 
Stmday. 
College  work.. 

do 

College  work; 

tennis. 
College  work.. 

do 

do 

Sunday;    col- 
lege    work; 
paper  route. 
College  work.. 

'.'.'.do.'.'.'.'.'.'.'.'. 

...do 

...do 

...do 

Paper    route; 
college 
work;    Sun- 
day. 
Colle'ge  work . . 

...do 

...do 

...do 

...do 

...do 


Sunday;  col- 
lege work; 
paper  route. 

College  work; 
paper  route. 

College  work.. 

....do 


do 

College  work 
and  papers. 

College  work . . 

College  work; 
Sunday. 

College  work . . 
do 

College  work; 

papers. 

do 

....do 

College  work . . 
College  work; 

paper  route; 

Sunday. 


Good. 

..do. 
..do. 
..do. 


-do.. 

.do. 
.do. 
.do. 
.do. 


Ihard 
1  soft, 
None. 
Ihard 
2  hard 


Ihard, 
2  hard 

Ihard 

None., 
Ihard, 
..do.. 
..do.. 


...do.. 
None., 
2  hard, 

Ihard, 
...do.. 
...do.. 
...do.. 


do... 

...do... 

do  ,, 

...do... 

.do.  . 

None.. 

do... 

2  hard 

do... 

None.. 

do... 

1  hard. 

do... 

...do... 

..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 


Poor. 

Good. 
..do.. 
..do.. 


...do. 
...do.. 

...do.. 
..do.. 

...do.. 
...do.. 

..do.. 

Fair. 

Good. 
...do.. 
...do.. 


..do... 
...do... 
None.. 
..do... 
1  hard. 
..do... 


1  liq- 
uid,l 
hard. 

2  hard. 

None. . 
Ihard 


..do., 
..do.. 

..do... 
..do., 

..do... 
..do... 

None. . 

1  hard. 
..do... 
..do... 
None.. 


Good  medical  con- 
dition. 
Do. 
Do. 
Do. 


Do. 
Was  nauseated  after 

supper. 
Good   medical  con- 
dition. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 


Do 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 

Do. 

Do. 

Do. 

Do. 
Nauseated  afte- 
noon  and  even- 
ing meals;  cramps 
in  bowels;  some 
looseness  of 
bowels. 
Nauseated  after 
noon  and  evening 
meals. 

Do. 

Good  medical  con- 
dition; no  nausea. 
Nausea   after  noon 
and   evening 
meals. 
Do. 
Do. 

Do. 
Do. 

Do. 
Good  medical  con- 
dition. 
Do. 

Do. 
Do, 
Do. 
Do. 
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Daily  medical  record — Continued. 
SUBJECT  No.  4— Continued. 


? 

Tempera- 

Pulse. 

Respi- 

Date 
(1910). 

ture. 

ration. 

Daily  exercise 
or  work. 

Appe- 
tite. 

Bowels, 
and 
move- 
ments. 

General  medical 
condition  and  re- 
marks. 

i 

B 

c 

^ 

e 

i  '  ^ 

i 

1 

2 

d 

CS| 

d, 

c* 

Pk 

o 

<£> 

o 

11 

Aug.  15 

60.1 

98.1 

99.0 

78 

90 

18 

20 

College  work . . 

Goodi 

Ihard. 

Very  much  nause- 
ated in  late  part 
of  afternoon  and 
all  evening;  pain 
in  bowels  during 
the  night,  fol- 
lowed by  diar- 
rhea the  following 
morning. 

11  !  Aug.   16 

60.5 

99.4 

101.3 

72 

84 

16 

18 

do 

(') 

2  soft, 
1  Uq- 

Severe  diarrhea  and 
pain  in  bowels  all 
aav.3 

uid. 

11 

Aug.  17 

57.6 

97.4 

97.4 

84 

84 

20 

18 

Small  amount 

Little 

7  liq- 
uid. 

Much  better;  some 

of      labora- 

be^ 

little     tenderness 

tory  work. 

ter. 

in  bowels;  is  very 
weak. 

11 

Aug.  18 

58.2 

97.8 

98.2 

76 

84 

20 

18 

College  work.. 

Fair... 

Isoft.. 

Has  considerable 
pain  in  bowels  all 
dav;  is  verv  tired; 
little  diarrhea. 

12 

Aug.  19 

58.4 

98.4 

98.2 

68 

58 

16 

15 

do 

...do... 

3  soft.. 

Has  severe  cramps 
in  bowels  and  is 
very  much  re- 
duced in  strength 
and  vigor. 

12 

Aug.  20 

58.4 

97.8 

98.2 

54 

70 

16 

18 

do 

Good.. 

...do... 

Has  cramps  in 
bowels;  takes  bis- 

muth   subnitrate 

15     grains    every 

hour  for  12  doses. 

12  ■  Aug.  21 

59.1 

98.2 

97.8 

72 

62 

18 

16 

College  work; 

...do... 

2  soft.. 

Good  medical  con- 

Sunday; pa- 

dition; very  hot 
and  sultry  day. 

per  route. 

12 

Aug.  22 

59.4 

98.4 

98.6 

62 

60 

16 

16 

College  work.. 

...do... 

None. . 

Good  medical  con- 
dition; no  move- 
ment of  bowels 
to-day;  very  hot 
and  sultry. 

12 

Aug.  23 

59.7 

98.2 

98.6 

72 

90 

18 

20 

Tennis;      col- 
lege work. 

...do... 

Isoft.. 

Good  medical  con- 
ditiosi  very  hot 
and  sultry  day. 

12 

Aug.  24 

58.9 

98.0 

98.2 

78 

78 

16 

18 

College  work . . 

...do... 

None. . 

Do. 

12 

Aug.  25 

59.8 

98.0 

97.8 

66 

68 

16 

18 

do 

...do... 

...do... 

Do. 

12     Aug.  26 

60.1 

98.0 

97.4 

68 

68 

18 

18 

do 

...do... 

2  hard 

Do. 

12     Aug.  27 

59.6 

97.8 

98.2 

66 

72 

16 

18 

do 

...do... 

...do... 

Do. 

12 

Aug.  28 

60.2 

98.4 

98.0 

75 

108 

18 

20 

College  work; 
paper  route; 
Sunday. 

...do... 

Ihard. 

Do. 

... 

Aug.  29 
Aug.  30 

do  .. 

2  hard. 

SUBJECT  No.  5. 


1 

1 

May     1  1  68.8 

College  work; 
Sunday. 

Good 

Good  medical  con- 

dition. 

1 

May     2 

68.8 

97.2 

68 

72 

16 

College  work.. 

...do... 

2  hard. 

Do. 

1 

May     3 

69.1 

97.2 

98.0 

68 

72 

16 

16 

do 

...do... 

None.. 

Do. 

1 

May     4  1  70.5 

97.2 

97.2 

72 

72 

21 

21 

do 

...do... 

Isoft.. 

Do. 

1 

May     5 

70.9 

97.2 

97.2 

72 

72 

20 

20 

do 

...do... 

...do... 

Do. 

1 

May     6 

71.1 

97.5 

97.6 

72 

72 

18 

18 

do 

...do... 

1  hard. 

Do. 

1 

May     7 

71.8 

97.2 

98.0 

72 

66 

18 

20 

do 

...do... 

...do... 

Do. 

1 

May     8 

71.0 

97.6 

97.4 

72 

66 

18 

20 

College  work; 
Sunday;  pa- 
pers. 

College  work.. 

...do... 

None.. 

Do. 

1 

May     9 

71.4 

98.2 

98.2 

66 

72 

20 

20 

...do... 

2  hard. 

Do. 

1 

May   10 

70.9 

97.8 

98.0 

72 

72 

18 

18 

do 

...do... 

Ihard. 

Do. 

1  Except  at  evening  meal. 

2  Very  poor  at  noon. 

3  Some  nausea  during  the  day;  temperature  101.6  and  pulse  84  at  6.30  p.  m.;  some  localized  tenderness  at 
appendix,  but  this  organ  is  not  believed  to  be  involved  except  as  a  part  of  the  general  enteritis;  did  not 
eat  any  supper;  was  in  bed  all  afternoon  and  evening;  1  ounce  castor  oil  i  n  orange  juice  at  6.30  p.m.;  tem- 
perature 103.4  and  pulse  96  at  9  p.  m. 
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? 

Tempera- 

Puloo 

Respi- 

Date 
(1910). 

Ha 
1- 

true. 

ration. 

Daily  exercise 
or  work. 

Appe- 
tite. 

Bowels , 

and 
move- 
ments. 

General    medical 

1 

a 

a 

a 

a 

a 

a 

condition  and  re- 
marks. 

p^ 

^ 

(N 

ft 

<M 

ft 

(M 

ft 

o 

CO 

1—1 

o 

2 

May    11 

71.1 

98.0 

97.8 

72 

72 

18 

18 

College  work. . 

Good.. 

Ihard. 

Good  medical  con- 
dition.       • 

2 

May   12 

70.9 

97.8 

97.8 

72 

72 

18 

18 

do 

...do... 

...do... 

Do. 

2 

May    13 

71.4 

97.2 

99.0 

72 

72 

18 

18 

do 

...do... 

None. . 

Do. 

2 

May   14 

70.9 

97.0 

98.3 

72 

72 

18 

18 

do 

....do... 

1  hard. 

Do. 

2 

May   15 

70.5 

98.1 

98.0 

74 

72 

18 

.... 

College  work; 
Sunday;  pa- 
College  work.. 

...do... 

...do... 

Do. 

2 

May    16 

70.9 

98.1 

97.8 

72 

72 

18 

18 

...do... 

...do... 

Do. 

2 

May    17 

70.7 

97.8 

97.9 

72 

72 

16 

18 

do 

...do... 

...do... 

Do. 

2 

MaV   18 

70.7 

98.0 

98.6 

72 

74 

16 

20 

do 

...do... 

..do... 

Do. 

2 

May    19 

70.7 

98.0 

98.0 

76 

66 

20 

18 

do 

...do... 

None.. 

Do. 

2 

May  20 

70.9 

98.6 

98.0 

78 

72 

20 

18 

do 

...do... 

1  hard. 

Do. 

3 

May   21 

71.1 

98.4 

98.0 

66 

84 

18 

18 

do 

...do... 

None.. 

Do. 

3 

May   22 

70.9 

98.6 

98.3 

72 

66 

18 

18 

College  work; 
Sunday;  car- 
ried papers. 

...do... 

Ihard. 

Do. 

3 

May  23 

70.2 

98.0 

97.6 

66 

72 

18 

18 

College  work.. 

...do... 

...do... 

Good  medical  con- 
dition; examina^ 
tion  week. 

3 

May  24 

70.5 

97.9 

98.0 

66 

68 

20 

18 

do 

...do... 

...do... 

Do. 

3 

May   25 

70.0 

97.8 

98.0 

72 

72 

18 

18 

do 

...do... 

...do... 

Do. 

3 

May   26 

70.2 

98.2 

98.4 

68 

72 

18 

18 

do 

...do... 

...do... 

Do. 

3 

May  27 

70.2 

98.4 

98.0 

72 

72 

18 

18 

do 

...do... 

...do... 

Do. 

3 

May   28 

69.6 

98.0 

98.0 

78 

78 

16 

18 

do 

...do... 

...do... 

Do. 

3 

May  29 

69.8 

98.4 

98.2 

66 

72 

16 

18 

Sunday 

...do... 

Isoft.. 

Good  medical  con- 
dition; vacation 
begins. 

Good  medical  con- 

3 

May   30 

69.8 

98.1 

98.0 

72 

72 

18 

18 

Tennis 

...do... 

1  hard. 

tion. 

4 

May   31 

69.6 

98.4 

98.0 

72 

72 

18 

18 

do 

...do... 

...do... 

Do.. 

4 

June     1 

69.6 

98.0 

97.9 

76 

72 

18 

18 

College  work; 
paper  route. 

...do... 

None.. 

Good  medical  con- 
dition; is  doing 
some  cUnical  work 
in  school. 

4 

June    2 

70.0 

97.8 

97.0 

72 

72 

16 

16 

do 

...do... 

1  hard. 

Good  medical  con- 
dition. 

4 

June    3 

70.0 

97.8 

97.8 

60 

60 

16 

16 

College  work.. 

...do... 

...do... 

Do. 

4 

June    4 

70.2 

98.5 

98.5 

72 

78 

18 

18 

do 

...do... 

None.. 

Do. 

4 

June    5 

70.0 

98.4 

98.4 

72 

66 

18 

18 

College  work; 
Sunday;  pa- 
per route"; 

...do... 

1  hard. 

Do. 

4 

June    6 

70.0 

97.0 

98.0 

72 

66 

18 

16 

College  work.. 

...do... 

...do... 

Do. 

4 

June    7 

70.0 

98.0 

98.8 

66 

72 

16 

18 

do 

...do... 

...do... 

Do. 

4 

June    8 

70.0 

98.0 

98.2 

72 

72 

18 

18 

do 

...do... 

None.. 

Do. 

4 

June    9 

70.0 

98.0 

98.0 

72 

72 

18 

18 

College  work; 
tennis. 

...do... 

Ihard. 

Do. 

5 

June  10 

69.6 

97.9 

98.0 

72 

66 

18 

18 

College  work.. 

...do... 

...do... 

Do. 

5 

June  11 

70.0 

98.2 

98.1 

72 

72 

18 

18 

do 

...do... 

...do... 

Do. 

5 

June  12 

70.0 

98.0 

99.3 

66 

72 

16 

18 

College  work; 
Sunday;  pa- 
per route. 

...do... 

...do... 

Do. 

5 

June  13 

69.6 

98.0 

98.8 

66 

72 

18 

16 

College  work; 
paper  route. 

...do... 

...do... 

Do. 

5 

June  14 

69.6 

98.9 

98.4 

78 

72 

20 

18 

College  work.. 

...do... 

...do... 

Do. 

5 

June  15 

69.6 

98.2 

98.6 

78 

76 

18 

18 

College  work; 
termis. 

...do... 

...do... 

Do. 

5 

June  16 

68.6 

98.4 

98.6 

72 

84 

18 

18 

College  work . . 

...do... 

...do... 

Do. 

5 

June  17 

68.6 

98.0 

98.4 

72 

72 

18 

16 

College  work; 
paper  route. 

...do... 

...do... 

Do. 

5 

June  18 

68.6 

98.4 

98.4 

72 

72 

18 

18 

College  work.. 

...do... 

None.. 

Do. 

June  19 

68.6 

98.0 

98.2 

66 

72 

16 

18 

College  work; 
Sunday;  pa- 
per route. 

College  work; 

...do... 

Ihard. 

Do. 

6 

June  20 

69.1 

98.4 

98.0 

72 

72 

18 

18 

...do... 

...do... 

Do. 

paper  route. 
College  work.. 

6 

June  21 

68.6 

98.4 

98.1 

72 

72 

18 

18 

...do... 

2  hard. 

Do. 

6 

June  22 

69.1 

98.2 

98.0 

72 

66 

18 

18 

do 

...do... 

1  hard. 

Do. 

6 

Jime  23 

69.1 

98.4 

99.2 

72 

72 

18 

18 

do 

...do... 

...do... 

Do. 

6 

June  24 

69.3 

99.0 

99.2 

72 

72 

20 

18 

College  work; 
paper  route. 

...do... 

...do... 

Do. 

6 

June  25 

69.1 

98.8 

98.5 

60 

72 

16 

18 

...do... 

...do... 

Do. 

6 

June  26 

68.6 

98.6 

99.0 

72 

78 

16 

18 

College  work; 

Sunday. 
College  work; 

...do... 

...do... 

Do. 

6 

June  27 

68.9 

99.0 

99.0 

78 

72 

18 

20 

. ..do- 

None.. 

Do. 

paper  route. 
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Daily  medical  record — Continued. 
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? 

Tempera- 

Pulse. 

Respi- 

Date 
(1910). 

1- 

ture. 

ration. 

Daily  exercise 
or  work. 

Appe- 
tite. 

Bowels, 

and 
move- 
ments. 

General  medical 
condition  and  re- 
marks. 

1 

B 

s 

ri             S 

a 

S 

_9 

^ 

CM 

d 

^      ft 

e<« 

di 

'~^ 

a 

rH           to 

o 

6 

June  28 

68.6 

98.5 

98.0 

72     68 

18 

18 

College  work.. 

Good.. 

1  hard. 

Good  medical  con- 
dition. 

6 

June  29 

68.6 

98.8 

99.0 

72     72 

18 

18 

College  work; 

...do... 

None.. 

Do. 

7 

June  30 

68.4 

98.6 

99.3 

66     66 

16 

18 

paper  route. 

...do... 

1  hard. 

Do. 

7 

July     1 

^.6 

99.6 

99.4 

72     72 

18 

18 

College  work.. 

...do... 

...do... 

Do. 

7 

Julv     2 

68.6 

98.6 

98.6 

76     72 

IS 

16 

do 

...do... 

None.. 

Do. 

7 

July     3 

68.6 

98.4 

98.0 

72     66 

16 

18 

College  work; 
Sunday. 

...do... 

1  hard. 

Do. 

7 

Julv     4 

67.7 

98.0 

98.4 

72     72 

16 

18 

Holiday 

...do... 

...do... 

Do. 

7 

July     5 

68.4 

99.2 

98.4 

66     66 

18 

18 

College  work; 
paper  route. 

...do... 

...do... 

Do. 

7 

Julv     6  1  68.4 

99.6 

98.4 

72 

72 

20 

18 

College  work.. 

...do... 

...do... 

Do. 

7 

Julv     7  !  68.0 

98.4 

98.4 

72 

68 

18 

16 

do 

...do... 

...do... 

Do. 

7 

July     8  1  67.5 

99.6 

99.3 

72 

72 

18 

20 

do 

...do... 

None.. 

Good  medical  con- 
dition; see  urine 
chart. 

7 

Julv     9     67.3 

98.8 

99.6 

72 

72 

18 

20 

do 

...do.. 

1  hard. 

Do. 

8 

Julv    10     67.0 

i 

98.6 

99.6 

72 

78 

18 

20 

College  work; 
Sunday. 

...do.. 

None  . 

Good  medical  con- 
dition. 

8 

Julv    11  1  67.3 

98.6 

99.4 

72 

72 

18 

16 

College  work.. 

...do   . 

Ihard. 

Do. 

8 

Julv    12  '  67.5 

98.0  !  98.6 

72 

68 

18 

18 

do 

...do.. 

None. 

Do. 

8 

July    13 

67.5 

99.3 

98.6 

66 

72 

16 

18 

do 

...do.. 

Ihard. 

Do. 

8 

Julv     14 

67.5 

98.6 

98.4 

72 

72 

16 

18 

do 

...do.. 

...do.. 

Do. 

8 

Julv    15 

67.3 

98.6 

99.0 

78 

78 

18 

18 

do 

...do.. 

...do.. 

Do. 

8 

July   16 

67.3 

98.6 

98.8 

72 

80 

18 

18 

do 

...do.. 

...do.. 

Says  his  stomach  is 
upset;  is  subicteric 
(7);    see   urine 

chart. 

8 

July   17 

67.0 

98.4 

98.6 

72 

80 

18 

20 

College  work; 
Sunday. 

...do.. 

None  . 

Good  medical  con- 
dition; see  urine 
chart. 

S 

July   18 

67.3 

98.6 

98.0 

72 

66 

18 

16 

College  work.. 

...do.. 

1  hard. 

See  urine  chart;  has 
severe  cramps  in 
bowels;  nausea  at 
supper  table. 

8 

July   19 

67.3 

99.0 

98.6 

72 

72 

18 

20 

do 

...do.. 

...do.. 

Is  subicteric;  see 
urine  chart;  good 
medical  condition 

9 

July   20 

67.3 

98.6 

98.6 

72 

72 

18 

20 

do 

...do.. 

...do.. 

See  urine  chart;  sub- 
ject is  subicteric; 
savs  his  stomach 
is  upset;  feels  nau- 
seated at  times; 
this  has  been  for 
several  days. 

9 

July   21 

67.0 

99.0 

98.4 

78. 

62 

20 

18 

....do 

...do.. 

Isoft.. 

See  urine  chart;  is 
subicteric;  some 
tendency  to  diar- 
rhea. 

9 

July   22 

66.8 

99.0 

98.4 

72 

68 

18 

18 

do 

...do.. 

None  , 

Complains  that 
stomach  is  upset; 
is  subicteric;  see 
urine  chart. 

9 

July   23 

66.8 

98.6 

98.4 

72 

72 

20 

18 

do 

...do.. 

...do.. 

Do. 

9 

July   24 

67.3 

98.6 

99.0 

72 

72 

18 

22 

College  work; 
paper  route; 
Sunday. 

...do.. 

2  hard. 

Do. 

9 

July    25 

66.4 

99.0 

98.4 

72 

68 

20 

18 

College  work; 
paper  route. 

...do.. 

1  hard, 
1  soft. 

Do. 

9 

July    26 

65.5 

98.4 

98.0 

72 

68 

18 

18 

...do.. 

1  hard. 

See  urine  chart;  says 

he  does  not   feel 

well;  subiect  is 
tired  and  listless, 

and  has  been  for 

several  days. 

9 

July    27 

65.5 

96.4 

98.4 

72 

68 

16 

16 

do 

...do.. 

None. 

Good  medical  con- 
dition; see  urine 
chart. 

9 

July    28 

65.5 

98.6 

98.2 

72 

68 

16 

18 

do 

...do.. 

1  hard, 
1  soft. 

Do. 

9 

July   29 

65.5 

98.4 

98.4 

72 

72 

16 

16 

do 

...do.. 

1  hard. 

Do. 

10 

July    30 

65.5 

98.6 

97.8 

72 

66 

18 

do 

...do.. 

2  soft.. 

Nausea  after  noon 
and  evening 
meals;  lasted  all 
afternoon  and 
night. 
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? 

Tempera- 

Pulse. 

Respi- 

Date 
(1910). 

1- 

ture. 

ration. 

DaQy  exercise 
or  work. 

Appe- 
tite. 

Bowels, 
and 
move- 
ments. 

General   medical 

t5 

.2 
1-1 

a 

s 

a 

a 

S 

a 

condition  and  re- 
marks. 

^ 

? 

<M 

ft 

(N 

Ph 

(M 

fi 

• 

o 

CD 

to 

10 

July   31 

65.9 

98.4 

98.0 

72 

68 

16 

16 

College  work; 
paper  route; 
Sunday. 

Fair  . . 

Isoft.. 

Nausea  after  noon 
and  evening 
meals. 

10 

Aug.     1 

65.9 

98.4 

98.2 

72 

68 

18 

18 

College  work . . 

Good  . 

1  hard. 

No  nausea;  good 
medical  con- 
dition; see  urine 
chart. 

10 

Aug.     2 

65.9 

99.0 

98.6 

72 

72 

20 

18 

do 

...do.. 

...do.. 

Good  medical  con- 
dition; see  urine 
chart. 

10 

Aug.     3 

66.1 

98.6 

98.4 

72     72 

20 

18 

....do 

...do.. 

...do.. 

Nausea   after  noon 

and       evening 

meals;    does   not 

feel  well;  see  urine 

chart. 

10 

Aug.     4 

66.1 

98.4 

98.8 

72 

75 

16 

18 

do 

...do.. 

2  hard. 

Do. 

10 

Aug.     6 

65.9 

98.6 

98.4 

72 

72 

18 

18 

College  work; 
paper  route. 

...do.. 

1  hard. 

Do. 

10 

Aug.     6 

66.1 

98.0 

98.4 

72 

68 

18 

16 

do 

...do.. 

2  hard. 

Nausea  after  noon 
and  evening 
meals. 

10 

Aug.     7 

65.9 

98.6 

98.0 

72 

66 

18 

18 

College  work; 
paper  route; 
Sunday. 

...do.. 

Ihard. 

Was  nauseated 
nearly     all     day 

long. 

10 

Aug.    8 

65.9 

98.4 

98.4 

72 

75 

18 

18 

College  work.. 

Fair  . . 

...do.. 

Nauseated  after 
noon  and  evening 
meals;  has  not 
shown  any  trace 
of  icterus  for  sev- 
eral days;  see 
urine  chart. 

11 

Aug.     9 

65.9 

98.4 

98.0 

72 

70 

16 

18 

do 

Good  . 

Ihard. 

Good  medical  con- 
dition; see  urine 
chart. 

11 

Aug.  10 

66.1 

98.2 

98.0 

75 

68 

18 

16 

College  work; 
paper  route. 

...do.. 

...do.. 

Good  medical  con- 
dition. 

11 

Aug.  11 

65.9 

98.0 

98.2 

72 

68 

18 

18 

...  .do 

Fair  . . 

1  hard, 

2  soft. 

Good  medical  con- 
dition; some  diar- 
rhea. 

11 

Aug.  12 

66.1 

98.6 

98.0 

72 

72 

20 

18 

do 

Good  . 

3  soft.. 

Do. 

11 

Aug.  13 

65.5 

99.2 

98.6 

72 

90 

16 

20 

College  work.. 

Fair.. 

None  . 

Does  not  feel  very 
well;  see  urine 
chart. 

11 

Aug.  14 

65.0 

99.0 

98.6 

72 

72 

20 

18 

College  work; 
paper  route; 
Sunday. 

...do.. 

Ihard 

Is  pretty  well  tired 
out;  does  not  com- 
plain, but  is  not  in 
his   usual   health 

and   vigor;   there 

is  no  trace  of  ic- 

terus;   see    urine 

chart. 

11 

Aug.  15 

64.8 

98.6 

98.6 

72 

68 

16 

16 

College  work; 
paper  route. 

Good  . 

2  hard 

Good  medical  con- 
dition; see  urine 
chart. 

11 

Aug.  16 

65.0 

98.8 

98.6 

72 

72 

16 

16 

College  work.. 

...do.. 

None  . 

This  subject  says  he 
is  beginning  to  feel 
like  himself  again; 
his  appetite  is 
good  and  he  feels 
generally  very 
well;  see  urine 
chart. 

11 

Aug.  17 

65.0 

98.4 

98.6 

72 

72 

16 

18 

College  work; 
paper  route; 
tennis. 

...do.. 

2  hard 

Good  medical  con- 
dition; see  urine 
chart. 

n 

Aug.  18 

65.0 

98.4 

98.6 

68 

72 

17 

18 

College  work; 
paper  route. 

...do.. 

Ihard 

Do. 

12 

Aug.  19 

65.0 

98.4     98.0 

72 

66 

16 

16 

do 

...do.. 

...do.. 

Do. 

12 

Aug.  21 

65.9 

98.4 

99.2 

72 

78 

18 

20 

College  work; 
tennis;  paper 
rout«. 

...do.. 

...do.. 

Do. 

12 

Aug.  21 

65.7 

98.2 

98.4 

68 

68 

18 

18 

College  work; 
Sunday;  par 
per  route. 

...do.. 

...do.. 

Good  medical  con- 
dition; very  hot 
and  sultry  day; 
see  urine  chart. 
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? 

Tempera- 

Pui«^ 

Respi- 

Date 

Ha 

ture. 

ration. 

Daily  exercise 

Appe- 

Bowels, 
and 

General  medical 
condition  and  re- 
marks. 

.2 

(1910). 

1- 

fl 

a 

d 

a 

a 

a 

or  work. 

tite. 

move- 
ments. 

p 

^ 

(N 

A 

esi 

ft 

C<l 

p. 

'"' 

CO 

o 

<£> 

12 

Aug.  22 

65.7 

98.2 

98.4 

74 

70 

18 

18 

College  work; 
paper  route. 

Good.. 

None  . 

Good  medical  con- 
dition; very  hot 
and  sultry  day; 
see  urine  chart. 

12 

Aug.  23 

65.9 

98.4 

98.8 

72 

78 

16 

18 

College  work; 
tennis;    pa- 
per route. 

...do.. 

Ihard 

Good  medical  con- 
dition; see  urine 
chart;  hot  and  sul- 
try day. 

12 

Aug.  24 

65.5 

98.4 

98.6 

72 

68 

18 

16 

College  work.. 

...do.. 

None  . 

Good  medical  con- 
dition; see  urine 
chart. 

12 

Aug.  25 

65.5 

98.4 

98.2 

72 

68 

18 

18 

do 

...do.. 

Ihard 

Good  medical  con- 
dition. 

12 

Aug.  26 

65.5 

98.4 

98.6 

72 

68 

16 

18 

College  work; 

...do.. 

None  . 

Do. 

12 

Aug.  27 

65.7 

98.6 

98.4 

72 

68 

16 

18 

paper  route. 

...do.. 

2  hard 

Good  medical  con- 
dition; see  urine 
chart. 

12 

Aug.  28 
Aug.  29 

66.8 

98.4 

99.0 

72 

72 

18 

20 

College  work; 
tennis;  Sun- 
day;   paper 
route. 

...do.. 

Ihard 
...do.. 

Do. 

Aug.  30 



2  soft.. 

1 

SUBJECT  No.  6. 


1 

May 

2 

68.2 

98.2 

98.2 

78 

84 

22 

College  work; 
chemical 
laboratory. 

Good.. 

Ihard. 

Good  medical 
dition. 

coo- 

1 

May 

3 

67.5 

97.0 

97.8 

90 

75 

22 

18 

do....:... 

...do... 

None.. 

Do. 

1 

May 

4 

67.7 

98.0 

98.0 

90 

75 

20 

20 

do 

...do... 

Isoft.. 

Do. 

1 

Mav 

5 

67.8 

98.4 

98.6 

80 

80 

16 

16 

do 

...do... 

2  soft.. 

Do. 

1 

May 

6 

67.8 

98.0 

98.2 

84 

84 

16 

16 

do 

...do... 

Isoft.. 

Do. 

1 

May 

7 

68.0 

97.4 

98.6 

90 

78 

20 

16 

do 

...do... 

2  soft.. 

Do. 

1 

May 

8 

68.0 

98.6 

97.6 

84 

75 

20 

16 

College  work; 
chemical 
1  a  b  0  ratory; 
Sunday. 

...do... 

Isoft.. 

Do. 

1 

May 

9 

67.7 

97.6 

98.2 

90 

78 

20 

18 

College  work; 
chemical 
laboratory. 

...do... 

...do... 

Do. 

1 

May 

10 

67.6 

98.2 

98.4 

90 

78 

20 

18 

do 

...do... 

Ihard. 

Do. 

2 

May 

11 

67.6 

98.0 

98.0 

75 

75 

18 

18 

College  work; 
1  a  b  oratory 
work. 

...do... 

...do... 

Do. 

2 

May 

12 

67.6 

97.8 

99.0 

78 

75 

18 

18 

do 

...do... 

...do... 

Do. 

2 

Mav 

13 

67.6 

97.8 

97.4 

84 

75 

18 

18 

do 

...do... 

Isoft.. 

Do. 

2 

May 

14 

67.4 

97.4 

98.6 

75 

84 

18 

20 

do 

...do... 

...do... 

Do. 

2 

May 

15 

67.5 

98.6 

97.0 

75 

84 

20 

College  work; 
Sunday; 
lab  0  r  atory 
work. 

...do... 

...do... 

Do. 

2 

May 

16 

67.6 

98.4 

98.6 

84 

78 

20 

20 

College  work; 
1  a  b  oratory 
work. 

...do... 

None.. 

Do. 

2 

May 

17 

67.7 

98.2 

98.6 

90 

72 

20 

18 

do 

...do... 

Isoft.. 

Do. 

2 

May 

18 

67.7 

98.0 

98.8 

90 

90 

18 

20 

do 

...do... 

1  hard. 

Do. 

2 

May 

19 

67.7 

98.4 

98.6 

84 

78 

20 

18 

do 

...do... 

2  soft.. 

Do. 

2 

May 

20 

67.7 

98.0 

98.6 

84 

78 

20 

18 

do 

...do... 

Isoft.. 

Do. 

3 

May 

21 

67.7 

97.8 

98.2 

78 

80 

18 

18 

do 

...do... 

...do... 

Do. 

3 

May 

22 

68.0 

98.6 

98.6 

78 

78 

18 

20 

College  work; 
1  a  b  oratory 
work;   Sun- 
day. 

College  work; 

...do... 

None.. 

Do. 

3 

May 

23 

67.7 

98.4 

98.4 

75 

78 

18 

20 

...do... 

2  soft.. 

Good  medical 

con- 

1  a  b  oratory 

dition;    examina- 

work. 

tion  week. 

3 

May 

24 

67.3 

98.0 

98.6 

78 

78 

18 

20 

do 

...do... 

...do... 

Do. 

3 

May 

25 

67.5 

98.2 

98.8 

84 

75 

18 

20 

do 

...do... 

Isoft.. 

Do. 

3 

May 

26 

67.2 

97.4 

98.2 

78 

75 

20 

18 

do 

...do... 

None.. 

Do. 

3     May 

27 

67.7 

98.0 

97.4 

84 

75 

20 

18 

do 

...do... 

...do... 

Do. 

3 

May 

28 

67.8 

97.6 

98.0 

78 

84 

18 

20 

do 

...do... 

280ft.. 

D«. 
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? 

Tempera- 

Pulse. 

Respi- 

Date 
-  (1910). 

Sea 

ture. 

ration. 

Daily  exercise 
or  work. 

Appe- 
tite. 

Bowels, 
and 
move- 
ments. 

General  medical 
condition  and  re- 
marks. 

i 

a 

s 

B 

a 

a 

a 

<s 

^ 

<N 

d 

04 

d 

IM 

fi 

f 

o 

«o 

(O 

3 

May   29 

68.0 

98.4 

98.2 

78 

78 

18 

16 

Sunday 

Good.. 

None.. 

Good  medical  con- 
dition; vacation 
begins. 

Good  medical  con- 

3 

May   30 

67.8 

98.2 

97.4 

78 

75 

18 

18 

L  a  b  0  r  a  tory 

...do... 

2  soft.. 

work. 

dition. 

4 

May   31 

67.7 

98.6 

98.2 

78 

78 

20 

16 

do 

...do... 

...do... 

Do. 

4 

June    1 

67.7 

98.2 

98.2 

84 

78 

18 

16 

L  a  b  0  r  a  tory 
work;      col- 

...do... 

Isoft.. 

Good  medical  con- 

dition; does  some 

lege  work. 

clinical  work  in 
school. 

4 

June    2 

67.5 

98.0 

98.4 

78 

84 

16 

18 

College  work; 
1  a  b  oratory 

...do... 

...do... 

Good  medical  con- 

dition. 

work. 

4 

June    3 

67.5 

98.0 

98.8 

84 

78 

20 

18 

do 

...do... 

...do... 

Do. 

4 

June    4 

67.5 

98.0 

98.8 

84 

75 

18 

18 

do 

...do... 

...do... 

Do. 

4 

June    5 

67.5 

98.0 

98.4 

78 

75 

16 

18 

College  work; 
1  a  b  oratory 
work;    Sun- 
day. 

College  work; 

...do... 

None.. 

Do. 

4 

June    6 

67.5 

98.2 

98.6 

78 

78 

20 

18 

...do... 

1  hard, 

Do. 

1  a  b  oratory 

Isoft.. 

work. 

4 

June    7 

67.8 

98.2 

98.0 

78 

84 

18 

20 

do 

...do... 

Isoft.. 

Do. 

4 

June    8 

67.8 

98.0 

98.4 

84 

78 

20 

18 

College  work; 
1  a  b  oratory 

...do... 

2  soft.. 

Do. 

work;  9  to  12 

p.m.danced. 

4 

June    9 

66.9 

98.0 

98.2 

78 

75 

18 

18 

College  work; 
1  a  b  oratory 
work. 

...do... 

1    liq- 
uid. 

Do. 

5 

June  10 

67.3 

97.9 

98.0 

72 

66 

18 

18 

do 

...do... 

2  soft.. 

Do. 

6 

June  11 

67.3 

98.4 

98.0 

75 

75 

18 

18 

do 

...do... 

1  hard. 

Do. 

5 

June  12 

67.4 

98.0 

99.3 

75 

90 

18 

18 

College  work; 
Sunday; 
1  a  b  oratory 
work. 

...do... 

2  soft.. 

Do. 

5 

June  13 

67.5 

97.6 

98.8 

75 

75 

18 

18 

College  work; 
I  a  b  oratory 
work. 

...do... 

1    liq- 
uid. 

Do. 

6 

June  14 

67.7 

98.6 

98.2 

78 

75 

18 

18 

do 

...do... 

None. . 

Do. 

5 

June  15 

67.4 

98.0 

98.8 

75 

80 

18 

18 

do 

...do... 

2    liq- 
uid. 

Do. 

5 

June  16 

67.2 

98.2 

98.6 

78 

90 

16 

18 

do 

...do... 

2  soft.. 

Do. 

5 

June  17 

67.3 

98.6 

99.0 

84 

90 

18 

18 

do 

...do... 

1  hard. 

Do. 

5 

June  18 

67.3 

98.2 

99.0 

84 

84 

20 

18 

do 

...do... 

2    liq- 
uid. 

Do. 

5 

June  19 

67.4 

98.6 

98.4 

78 

78 

18 

18 

College  work; 
Sunday ; 
1  a  b  oratory 
work. 

...do... 

1  hard. 

Do. 

6 

June  20 

67.3 

98.6 

98.8 

90 

78 

18 

18 

College  work; 
1  a  b  oratory 
work. 

...do... 

1    liq- 
uid. 

Do. 

6 

June  21 

67.7 

98.0 

98.6 

75 

75 

18 

18 

do 

...do... 

...do... 

Do. 

6 

June  22 

67.7 

98.0 

98.6 

75 

78 

20 

18 

do 

...do... 

1  hard. 

Do. 

6 

June  23 

67.6 

98.4 

98.2 

75 

75 

18 

18 

do 

...do... 

Isoft.. 

Do. 

6 

June  24 

67.3 

98.2 

98.2 

84 

75 

18 

18 

do 

...do... 

21iquid 

Do. 

6 

June  25 

67.5 

98.6 

98.6 

84 

75 

18 

18 

do 

...do... 

1  soft. . 

Do. 

6 

June  26 

67.7 

97.8 

98.4 

75 

75 

18 

18 

College  work; 
1  a  b  oratory 

...do... 

...do... 

Do. 

work;   Sun- 
day. 
College  work; 
1  a  b  oratory 

6 

June  27 

67.5 

99.0 

98.4 

90 

78 

18 

18 

,..do... 

2  hard 

Do. 

work. 

6 

June  28 

68.2 

98.4 

98.4 

84 

75 

18 

16 

do 

...do... 

2  soft.. 

Do. 

6 

June  29 

67.5 

98.6 

98.6 

75 

84 

18 

18 

do 

...do... 

...do... 

Do. 

7 

June  30 

67.3 

99.0 

98.8 

90 

75 

20 

18 

do 

...do... 

3  liquid 

Do. 

7 

July     1 

67.3 

98.6 

99.0 

75 

84 

18 

20 

Labor  atory 
work. 

...do... 

Isoft.. 

Do. 

7 

July     2 

67.3 

98.4 

99.0 

84 

78 

18 

18 

do 

...do... 

...do... 

Do. 

7 

July     3 

67.3 

98.4 

98.2 

75 

75 

18- 

18 

Labor  atory 
work;   Sun- 
day. 

...do... 

...do... 

Do. 

LONG  S   EXPERIMENTS. 


383 


Daily  medical  record — Continued. 
SUBJECT  No.  6— Continued. 


Date 
(1910). 


July     4 


July 

July 
July 
July 
July 


July  11 

July  12 

July  13 

July  14 

July  15 

July  16 


July  17 

July  18 

July  19 

July  20 


Julv  21 

July  22 

July  23 

July  24 


July  25 

July  26 

July  27 

July  28 

Julv  29 

July  30 

July  31 


Aug.  1 
Aug.  2 
Aug.     3 


Aug.     4 
Aug.     5 

Aug.     6 


Aug.     7 

10  Aug.     8 

11  Aug.     9 

Aug.  10 
Aug.   11 
Aug.   12 
XI  '  Aug.  13 


July   10     67.0 


67.3 


67.3 

67.5 
67.4 
67.3 
67.3 


67.3 

67.3 
67.5 
67.3 
67.5 
67.2 

67.3 


67.3 

67.7 

67.6 

67.0 

67.2 
67.5 
67.5 

67.3 

67.3 

66.8 
67.2 
66.9 
66.8 

67.2 


66.6 
66.7 


66.8 
66.8 


67.2 
67.3 


66.5 


Tempera- 
-     ture. 


J.O 


98.0 

99.0 

99.0 

98.6 
98.4 
98.4 


98.6 


98.2 

98.2 

98.6 
98.6 
98.6 


98.2 
98.6 


99.0 


98.8 
98.8 
99.0 
99.2 
99.0 


99.0 


98.4 
98.4 


98.6 
99.0 


98.2 


?.  4  98.  2 

?.  0  97. 6 

^.4  99. 1 

^.4  ■  98.4 


Pulse. 


75 


84 


75 


90 


Respi- 
ration. 


75 


75  20 
84  I  18 
84  20 
75     20 


78:     18 
75      18 

75 


20 


20  18 
20  !  16 
16  I  20 
18  '  18 


Daily  exercise 
or  work. 


Laboratory 
work;    holi- 
day. 
Labor  atory 
work. 

....do 

....do 

....do 

....do 

Labor  atory 
work;   Sun- 
day. 
Labor  atory 
work, 
.do.... 
.do.... 
.do.... 
.do.... 
.do.... 

Labor  atory 
work;  Sun- 
day. 

Labor  atory 
work. 

do 


do 

....do 

....do 

....do 

Labor  atory 
work;  Sun- 
day. 

Laboratory 
work. 

....do 

do 

do 

do 

....do 


Labor  atory 
work;  Sun- 
day. 

Labor  atory 

work. 
....do 

....do , 


.do 

.do 


...do... 


Labor  atory 
work;  Sun- 
day. 

Labor  atory 

work. 
....do 

....do 

do 

....do 

....do 


Appe- 
tite. 

Bowels, 
and 
move- 
ments. 

Good.. 

2  soft.. 

...do... 

...do... 

...do... 
...do... 
...do... 
...do... 
...do... 

None.. 
Ihard 

1  soft.. 

2  soft.. 
Isoft.. 

...do... 

2  soft.. 

...do... 
...do... 
...do... 
...do... 
...do... 

...do... 

1  liquid 

Isoft.. 
2  soft.. 
None.. 
1  hard, 
1  soft. 
Isoft.. 

...do... 

...do... 

...do... 

...do... 

...do... 

4  soft.. 

...do... 
...do... 
...do... 
...do... 

None.. 
...do... 

1  soft. . 
...do... 

...do... 

None.. 

...do... 

...do... 
...do... 
...do... 
...do... 

1  hard, 
1  soft. 

None. . 

2  soft.. 
2  hard 
Isoft.. 

Poor.. 

...do... 

Good.. 

1  liquid 

...do... 

...do... 

...do... 

21iquid 

...do... 
...do... 

Isoft.. 
Ihard 

...do... 

...do... 

...do... 

...do... 

...do... 

...do... 

...do... 

...do... 

...do... 

Fair... 

Good.. 
...do... 

Isoft.. 
Ihard 
Isoft.. 
Ihard 

General  medical 
condition  and  re- 
marks. 


Good  medical  con- 
dition. 


Do. 


Do. 
Do. 
Do. 
Do. 
Do. 


Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 


Do. 

Good  medical  con- 
dition except  di- 
arrhea. 
Good  medical  con- 
dition. 
Do. 
Do. 
Do. 
Do. 


Do. 

Do. 

Do. 
Do. 
Do. 

Least  nauseated  af- 
ter noon  and  even- 
ing meals. 

Nauseated  after 
noon  and  evening 
meals,  and  some 
all  day. 

Good  medical  con- 
dition; no  nausea. 

Good  medical  con- 
dition. 

Nauseated  after 
noon  and  even- 
ing meals. 

Good  medical  con- 
dition. 

Slight  nausea  after 
noon  and  even- 
ing meals. 

Slight  nausea  after 
noon  and  even- 
ing meals;  least  af- 
fected by  copper. 

Very  little  nausea. 

Good  medical  con- 
dition. 
Do. 
Do. 
Do. 
Do. 
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Daily  medical  record — Continued. 
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Date 
(1910). 

? 

¥ 

Tempera- 
ture. 

Pulse. 

Respi- 
ration. 

Daily  exercise 
or  work. 

Appe- 
tite. 

Bowels, 
and 
move- 
ments. 

General   medical 
condition  and  re- 
marks. 

-% 
g 

Pm 

CM 

a 

CO 

a 

a 
ft 

to 

a 

a 

50 

11 

11 
11 
11 

11 

12 

12 
12 

12 

12 
12 

12 
12 
12 
12 

Aug.   14 

Aug.   15 
Aug.   16 
Aug.   17 

Aug.   18 

Aug.   19 

Aug.   20 
Aug.  21 

Aug.   22 

Aug.   23 
Aug.   24 

Aug.   25 
Aug.  26 
Aug.  27 
Aug.   28 

Aug.  29 
Aug.   30 

66.4 

66.8 
66.6 
66.9 

67.0 

67.5 

67.7 
66.6 

65.8 

66.1 
66.4 

65.9 
67.0 
66.8 
66.8 

98.6 

98.4 
98.6 
98.4 

98.4 

98.2 

98.2 
99.0 

98.4 

98.2 
98.4 

98.2 
98.2 
98.4 
98.0 

98.4 

98.2 
98.4 

98.8 

98.4 

98.6 

99.2 
98.6 

98.6 

98.8 
98.4 

98.0 
98.0 
98.8 
98.6 

75 

72 
75 
75 

84 

75 

75 

75 

84 

75 

84 

80 
80 
84 
84 

75 

75 
80 
75 

72 

72 

75 
90 

90 

84 
75 

75 
75 
75 
75 

18 

16 
18 
18 

18 

18 

18 
18 

18 

18 
20 

20 
20 
20 
20 

18 

18 
18 
18 

16 

18 

18 
20 

20 

20 
18 

18 
18 
18 
18 

Laboratory 
work;   Sun- 
day. 

Labor  atory 

work. 
do 

do 

do 

do 

do 

Labor  atory 
work;    Sun- 
day. 
Labor  atory 
work. 

do........ 

do 

do 

do 

do 

Labor  atory 
work;    Sun- 
day. 

Good.. 

...do... 
...do... 
...do... 

...do... 

...do... 

...do... 
...do... 

...do... 

...do... 
...do... 

...do... 
...do... 
...do... 
...do... 

Isoft.. 

1  soft, 
1  hard. 
4  soft.. 

1  soft. . 
Ihard 

...do... 

2  soft.. 
Ihard 

2  soft.. 

3  soft.. 
Isoft.. 

...do... 
...do... 
...do... 
...do... 

3  soft.. 
None. . 

Good  medical  con- 
dition. 

Marked   diarrhea 
late  to-day. 

Some  nausea  all 
day. 

Very   little   nausea 
after    noon    and 
evening  meals. 

Slight  nausea  after 
noon    and    even- 
ing meals. 

Good  medical  con- 
dition. 
Do. 

Good  medical  con- 
dition;  very   hot 
and  sultry  day. 
Do. 

Do. 
Good  medical  con- 
dition. 
Do. 
Do. 
Do. 
Do. 
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SUMMARY  OF  MEDICAL  REPORTS. 
PHYSICAL   EXAMINATIONS. 

Physical  examinations  of  the  six  subjects  were  made  at  monthly 
intervals,  or  more  frequently  when  the  conditions  of  the  experiment 
demanded.  The  results  in  the  examination  of  subject  No.  1  were 
entirely  negative.  Those  of  subject  No.  2A  and  subject  No.  2B  were 
likewise  within  the  normal,  with  the  exception  of  an  attack  of  urti- 
caria in  No.  2B,  about  July  29.  This  subject  has  since  (around  Oct. 
6)  had  a  similar  attack.  Subject  No.  3  presented  a  distinct  variation 
from  the  normal.  On  June  29  and  on  the  succeeding  three  examina- 
tions the  Hver  was  easily  and  distinctly  palpable,  though  not  tender 
to  speak  of.  Percussion  showed  little  or  no  variation  from  the  normal 
at  these  times.  At  the  end  of  the  after  period  the  edge  of  the  liver 
could  be  felt  indistinctly  and  then  only  once  in  four  or  five  attempts. 
It  seems  probable  that  the  liver  in  the  latter  part  of  the  experiment 
in  subject  No.  3  was  appreciably  enlarged.  Subject  No.  4  presented 
only  normal  findings.  Though  the  patellar  reflexes  were  exceedingly 
difiicult  to  elicit  in  this  man,  they  were  so  through  the  time  of  obser- 
vation. In  subject  No.  5,  with  the  exception  of  the'subicteric  hue, 
noted  in  the  daily  medical  chart,  there  were  no  physical  signs  other 
than  the  normal.  The  examination  of  subject  No.  6  gave  normal 
results  in  every  instance. 

DAILY   MEDICAL    CONDITION. 

WEIGHTS. 

Below  are  recorded  the  beginning  and  end  weights,  the  lowest  and 
the  highest,  the  weights  at  the  end  of  the  first  copper  periods,  those 
at  the  end  of  the  mid  or  rest  period,  and  those  at  the  end  of  the  last 
copper  periods.     The  average  weight  per  period  is  also  added. 

Body  weights. 


Observation. 

Subject        Subject 
No.  1.      1     No.  2A. 

Subject 
No.  2B. 

Subject 
No.  3. 

Subject 
No.  4. 

Subject 
No.  5. 

Subject. 
No.  6. 

Beginning 

■Rnd        

Kilos. 
85.2 
82.7 
82.7 
85.8 

84.6 
83.6 

83.6 

Kilos. 

72.8 

171.0 

71.0 

73.9 

'71.0 

Kilos. 
74.6 
73.6 
72.7 
75.2 

Kilos. 
45.5 
45.3 
44.6 
47.1 

46.4 
46.1 

45.0 

Kilos. 
63.8 
60.2 
57.6 
64.0 

61.8 
60.5 

58.2 

Kilos. 
68.8 
66.8 
64.8 
71.8 

67.3 
65.5 

65.0 

Kilos. 
68.2 
66  8 

Lowest 

65  8 

Highest 

68  2 

End  of  arst  cop- 
per periods 

67  7 

End  of  rest  period. 

75.2 
74.6 

66  9 

End  of  last  copper 
I)eriods . 

67  0 

End  of  seventh  period. 
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Average  weights  by  periods. 


Period. 

Subject 
No.l. 

Subject 
No.  2A. 

Subject 
No.  2B. 

Subject 
No.  3. 

Subject 
No.  4. 

Subject 
No.  5. 

Subject. 
No.  6. 

Kilos. 
85.0 
84.7 
84.5 
84.1 
84.1 
84.5 
83.9 
84.2 
84.3 
84.0 
83.7 
82.9 

Kilos. 
73.6 
73.6 
73.3 
73.0 
72.6 
72.3 
71.6 

Kilos. 

Kilos. 
45.7 
45.8 
45.7 
45.8 
46.1 
46.2 
46.4 
46.4 
46.  J 
45.4 
44.8 
45.1 

Kilos. 
63.8 
63.1 
62.5 
62.6 
62.3 
62.6 
61.7 
61.7 
60.5 
60.3 
69.7 
59.4 

Kilos. 
70.4 
70.9 
70.2 
69.9 
69.3 
68.9 
68.2 
67.3 
66.4 
65.9 
65.4 
65.7 

Kilos. 
67.8 

2 

67.6 

3 

67  7 

4 

67  5 

5 

67  4 

6 

67  6 

7  

67  3 

8     

67  3 

9 

74.6 
73.6 
73.6 
73.7 

67  2 

10 

66  8 

11 

66.8 

12 

66.7 

The  lowest  weight  of  subject  No.  1  was  found  at  the  end  of  the 
experiment.  The  highest  was  at  the  beginning.  In  the  case  of 
subject  No.  2A,  who  withdrew  from  the  tests  at  the  end  of  the  seventh 
period,  the  lowest  weight  was  found  at  that  time,  while  the  highest 
in  this  subject  was  found  at  the  beginning  of  the  work.  Subject  No. 
2A  was  lightest  in  weight  in  the  tenth,  eleventh,  and  early  part  of 
the  twelfth  period,  whereas  his  greatest  weights  were  found  at  the  end 
of  his  first  period,  which  was  the  ninth  or  the  rest  period.  No.  3's 
lowest  weights  were  noted  in  the  eleventh  period,  toward  the  end  of 
the  administration  of  copper.  The  highest  were  found  in  the  rest 
or  ninth  period.  Subject  No.  4  was  lightest  in  the  eleventh  period, 
which  was  after  a  sick  spell,  during  which  castor  oil  was  administered 
with  marked  result.  This  subject  had  highest  weights  in  the  first 
period.  The  same  variation,  lowest  in  the  eleventh  period,  and 
higliest  in  the  first,  was  the  result  of  the  weighings  of  subject  No.  5. 
No.  6  was  lightest  in  the  twelfth  period  and  heaviest  at  the  beginning. 

Subjects  Nos.  4  and  5  showed  considerable  loss  of  weight  throughout 
the  time  of  observation.  Subjects  Nos.  1,  2A,  3,  and  6  all  showed 
some  loss,  but  it  was  slight  and  might  be  explained  on  grounds  other 
than  the  dosage.  Subject  No.  2B  showed  a  loss  as  well,  but  it  was 
insignificant.  The  fact  that  these  men  had  all  they  wished  to  eat  is 
an  important  factor,  however,  in  the  interpretation  of  these  results, 
even  though  the  constant  diet  containing  peas  sickened  them 
somewhat  against  the  food. 

TEMPERATURE,  PULSE,  AND   RESPIRATION. 

These  were  within  normal  limits  throughout,  excepting  No.  4, 
which  change  will  be  discussed  later. 

APPETTTB. 

Subject  No.  1  had  a  good  appetite  during  the  whole  experiment. 
It  is  to  be  noted  that  even  in  the  tenth  and  eleventh  periods,  during 
which  copper  sulphate  was  administered  in  solution,  the  appetites  of 
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all  the  men  were  sometimes  good  when  they  sat  down  to  eat,  even 
though  nausea  followed  the  meal.  At  these  times  the  men  frequently 
ate  less  than  their  usual  amounts,  anticipating  the  nausea.  Number 
1  complained  of  pain  in  his  stomach  after  the  ingestion  of  copper 
sulphate.  Subject  No.  2  had  onl}^  a  fair  appetite  on  June  20  and  21. 
On  the  first  day  mentioned,  No.  2  was  sickened  at  the  table  and 
vomited.  This  occurrence  frightened  the  young  man  and  he  decided 
to  ^vithdraw  from  the  squad,  as  mentioned  in  detail  in  the  daily 
medical  chart.  On  July  15  the  same  subject  vomited  again,  but 
described  his  appetite  that  evening  as  good  as  he  sat  do^vn  to  the 
table.  It  is  of  importance  to  add  here  that  this  man  had  albumin 
in  his  urine,  often  in  considerable  amount,  and  at  times  acetone  as  well. 
This  finding  was  noted  in  the  first  period,  before  there  was  any  feeding 
of  copper.  How  much  the  man's  general  metaboUc  and  renal  dis- 
turbance had  to  do  with  the  vomiting  is  an  open  question,  but  it 
certainly  had  some  influence.  Tests  were  made  for  diacetic  acid  on 
several  occasions  when  acetone  was  fairly  large  in  amount,  but  none 
was  found.     These  examinations  are  not  noted  in  the  urine  chart. 

The  appetite  of  No.  2B  was  only  fair  during  the  periods  of  the 
administration  of  copper  sulphate  in  solution.  This  man,  as  well  as 
the  remaining  members  of  the  squad,  was  frequently  nauseated  after 
the  meals  with  copper  sulphate. 

No.  3  described  his  appetite  as  good  excepting  when  copper  sul- 
phate was  given.  At  these  times  his  desire  for  food  was  almost  nil. 
This  young  man  complained  very  little,  and  any  facts  regarding  his 
appetite  had  to  be  drawn  from  him.  He  volunteered  very  little. 
Toward  the  end  of  the  first  period  %^dth  coppered  peas,  he  did  not 
eat  as  well  as  he  should,  though  he  spoke  of  his  appetite  as  good. 

No.  4  had  a  good  appetite  throughout,  excepting  when  he  was 
taking  copper  sulphate,  when  he  ate  little  and  experienced  nausea 
after  meals.  During  the  eleventh  period  this  subject  had  a  rather 
severe  enteritis,  which  interfered  much  with  his  appetite. 

Subject  No.  5  spoke  of  his  appetite  as  good  in  the  early  periods, 
even  when  he  complained  of  his  stomach  as  being  upset.  ^Yhen 
copper  sulphate  was  administered  he  also  had  some  disgust  for  food. 
Toward  the  end  of  the  experiment,  in  the  eleventh  period,  the  appe- 
tite became  good,  but  at  this  time  no  copper  was  given  to  this  man 
because  of  his  loss  in  weight,  his  complaints  of  his  stomach,  his 
subicteric  hue,  and  the  albumin  in  his  urine.  We  are  inclined  to 
believe  that  the  renal  disturbance  did  not  occasion  the  stomach  con- 
dition, because  at  the  end,  with  albumin  still  in  his  urine,  his  appe- 
tite was  very  good.  It  should  be  noted  that  No.  5  was  a  very  rugged 
young  man,  who  could  always  eat  his  share  of  food.  In  other 
experiments,  where  we  have  observed  this  subject,  he  was  constantly 
one  of  the  best  eaters  on  the  squad. 
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No.  6  had  no  difficulty  with  his  desire  for  food.  Though  disliking 
the  peas  in  common  with  the  rest  of  the  men,  his  desire  for  food  was 
continuously  good,  excepting  during  the  ingestion  of  copper  sulphate, 
when  he  too  was  nauseated.  It  is  to  be  noted  that  this  young  man 
and  No.  1  took  copper  sulphate  in  beer  ui  the  eleventh  period,  but 
both  noticed  the  nausea  following,  though  No.  1  felt  it  more  than 
No.  6.  An  LQteresting  feature  is  that  some  of  the  men,  and  particu- 
larly No.  5,  maintain  that  they  can  still  experience  the  metallic 
copper  taste  in  the  mouth,  10  days  or  2  weeks  after  taking  any 
copper  in  the  food. 

BOWEL   MOVEMENTS. 

No.  1  and  No.  2  were  normal  in  this  respect.  No.  2A,  whUe  taking 
copper  sulphate,  had  diarrhea  on  several  days.  No.  3  had  the  same 
phenomenon  m  the  same  periods.  No.  4  had  diarrhea  as  soon  as 
copper  sulphate  was  begun.  During  the  latter  part  of  the  eleventh 
period  this  man  had  a  severe  enteritis  with  increased  temperature 
and  pulse  and  pain  with  diarrhea.  This  was  severe  enough  that  some 
medication  was  thought  necessary.  No.  5  experienced  diarrhea  dur- 
ing the  copper  sulphate  periods.  The  movements  of  No.  6  were 
normally  soft,  from  one  to  two  passages  a  day.  This  tendency  to 
looseness  was  increased  throughout  the  whole  time  of  the  experi- 
ment, culminating  in  a  diarrhea  on  the  last  day  of  the  first  copper 
periods.  During  the  time  of  administration  of  copper  sulphate,  he 
likewise  had  a  marked  looseness  of  the  bowels.  During  the  twelfth 
or  after  period,  the  movements  were  more  loose  than  normally,  but 
these  free  passages  were  noted  on  three  excessively  hot  and  sultry 
days.  It  appears  that  the  copper  ingested  was  a  potent  factor  in 
the  causation  of  these  diarrheas. 

GENERAL   DALLY   MEDICAL   CONDITION. 

Excepting  the  nausea  after  meals,  and  a  slight  loss  in  weight, 
No.  1  showed  no  evidences  of  the  effect  of  copper.  As  mentioned 
before,  No.  2 A  showed  albumin  and  at  times  acetone  in  his  urine. 
This  occurred  from  the  early  part  of  the  fore  period  to  the  end. 
The  vomiting,  noted  before,  together  with  some  of  the  results  of  the 
blood  examinations,  frightened  this  young  man  and  he  withdrew 
from  the  squad.  How  much  effect  the  copper  had  and  how  much 
must  be  ascribed  to  some  underlying  disturbance  in  metabolism  or 
in  the  kidneys  or  both,  we  can  not  answer.  There  was  little  loss  of 
weight  in  the  man  and  no  physical  findings  or  symptoms  other  than 
those  mentioned.  It  appears  reasonable  to  beUeve  that  the  copper 
aggravated  his  general  condition  and  caused  the  nausea  and  vom- 
iting. 

No.  2B,  aside  from  the  nausea  and  diarrhea  mentioned,  had  urti- 
caria, which  began  in  the  ninth  or  rest  period  and  continued  until 
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he  was  urged  to  drink  more  water  and  until  tincture  of  belladonna 
had  been  prescribed.  We  do  not  believe  that  the  urticaria  was  in 
any  way  occasioned  by  copper.  This  man  showed  no  findings  ex- 
cepting the  nausea  and  diarrhea,  and  acetone  once  on  August  4  in 
the  tenth  period. 

No.  3  was  much  affected  by  the  copper  sulphate.  The  nausea  and 
diarrhea  were  severe.  The  young  man  lost  strength  and  lacked 
energy  and  spirit  at  these  times,  and  felt  very  bad.  The  copper  in 
these  last  periods  produced  considerable  pain  in  his  stomach.  Dur- 
ing the  time  of  ingestion  of  coppered  peas,  this  subject  was  in  pretty 
good  condition.  It  will  be  recalled  that  it  was  in  this  man  that  the 
enlargement  of  the  Uver  was  found.  It  is  Ukely  that  some  of  the 
copper  would  be  carried  to  the  liver  and  it  is  entirely  reasonable  to 
believe  that  the  enlargement  was  in  some  way  due  to  the  ingestion 
of  copper  in  the  food.  This  subject  has  had  for  some  time  previous 
to  the  beginning  of  this  work  occasional  attacks  of  pain  in  the  stom- 
ach. He  had  constantly  a  tender  area  at  the  pyloric  region,  which 
he  asserts  has  been  there  for  several  years.  Whether  the  cause  of 
this  tenderness  has  influenced  the  physical  findings  in  his  case  is  a 
question,  but  it  is  an  entirely  feasible  hypothesis. 

Subject  No.  4  lost  considerable  weight.  He  too  experienced  nau- 
sea after  copper  sulphate.  After  the  first  administration  he  had  pain 
in  the  bowels  and  some  diarrhea.  Toward  the  end  of  the  eleventh 
period  this  subject  was  once  much  nauseated  nearly  the  whole  after- 
noon and  evening  and  a  severe  enteritis  followed,  during  which  there 
was  an  increase  in  temperature  and  much  pain.  This  condition  per- 
sisted for  several  days,  accompanied  by  a  great  loss  in  weight,  which 
the  subject  fully  regained  by  the  end  of  the  experiment.  Once,  in 
the  seventh  period,  this  man  experienced  nausea  after  supper. 

Subject  No.  5  was  considerably  affected  by  the  copper.  During 
the  ingestion  of  coppered  peas  he  lost  weight,  albumin  appeared  in 
the  urme,  which  persisted  throughout  the  time  of  observation,  his 
stomach  was  ''upset,"  he  had  a  subicteric  hue,  had  some  nausea  and 
cramps  in  his  bowels,  red  and  white  blood  corpuscles  were  found  in 
his  urine,  and  he  did  not  feel  well  in  general.  He  seemed  tired  and 
worn.  During  the  administration  of  copper  sulphate  he  too  was 
nauseated  and  had  diarrhea  occasionally,  and  still  felt  worn  out,  but 
the  subicteric  color  disappeared  early  in  the  tenth  period.  It  must 
be  remembered  that  the  ninth  was  a  noncopper  period  and  the  icterus 
may  have  disappeared  because  of  the  absence  of  copper  in  the  food 
in  this  ninth  period.  The  condition  of  this  subject  was  a  matter  of 
some  concern  to  the  medical  attendant,  and  it  was  decided  to  discon- 
tinue copper  in  this  young  man's  diet  before  the  end  of  the  copper 
periods.     On  uncoppered  food  this  subject  increased  in  strength  and 
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good  spirits,  and  his  appetite  and  general  gastric  condition  improved 
so  much  that  he  voluntarily  stated  that  he  ''felt  like  himself  again." 
Excepting  the  diarrhea  and  nausea  after  copper  sulphate,  which 
have  been  mentioned,  subject  No.  6  was  not  apparently  affected  by 
the  copper  in  the  food. 

GENERAL  STUDY  OF  QUANTITATIVE  RESULTS. 

In  the  foregoing  pages  most  of  the  data  obtained  directly  in  the 
examinations  of  the  urine  and  feces  of  the  subjects  have  been  given. 
A  few  points  with  reference  to  the  excretion  of  copper  itself  remain 
to  be  presented.  In  this  place  some  discussion  of  the  quantitative 
analyses  is  in  order,  and  especially  with  reference  to  the  ehmination 
of  nitrogen  and  sulphur  and  their  distribution. 

For  the  purpose  of  easier  comparison  the  whole  time  of  the  inves- 
tigation was  divided  into  12  periods  of  10  days  each,  and  our 
comparisons  will  be  greatly  facilitated  by  considering  the  mean 
results  secured  in  each  period.  It  will  be  recalled  that  any  variation 
in  copper  ingestion  followed  the  same  division  into  periods.  The 
question  of  nitrogen  balance  will  be  taken  up  first. 

NITROGEN    BALANCE   AND   UTILIZATION. 

Nitrogen  balance  and  utilization. 
SUBJECT  No.  1. 


Periods. 

Cuin 

Nitro- 
gen in 
food. 

Nitro- 
gen in 
urine. 

Nitro- 
gen in 
feces. 

Nitro- 
gen in 
urine 
and 
feces. 

Bal- 
ance. 

Nitro- 
gen in 
food 
minus 
nitro- 
gen in 
feces. 

Utili- 
zation. 

Fore  periods: 

Mgs. 

Grams. 
12.52 
11.27 

Grams. 
11.51 
9.67 

Grams. 
1.32 
1.30 

Grams. 
12.83 
10.97 

Grams. 
-0.31 
+  .30 

Grams. 
11.20 
9.97 

Per  ct. 
89.46 

2 

88.47 

11.90 

10.59 

1.31 

11.90 

-.01 

10.59 

88.97 

Low  copper  periods: 

12.03 

-12.57 
9.64 

10.98 
11.51 
10.59 

9.89 
9.88 
8.72 

1.21 
1.04 
1.47 

11.10 

10.92 
10.19 

-  .12 

+  .59 
+  .40 

9.77 

10.47 
9.12 

88.98 

4 

90.96 

5 

86.12 

Mean 

11.41 

11.03 

9.50 

1.24 

10.74 

+  .29 

9.79 

88.69 

Medium  copper  periods: 
6  ....... ...... 

21.28 
16.42 
17.85 

11.67 
11.64 
12.24 

9.22 
9.15 
8.95 

1.14 
1.24 
1.19 

10.36 
10.39 
10.14 

+1.31 
-M.25 
+2.10 

10.53 
10.40 
11.05 

90.23 

7 

89.35 

8 

90.28 

Mean                           , 

18.52 

11.85 

9.11 

L19 

10.30 

+1.55 

10.66 

89.95 

Rest  period,  no  copper: 
9 

10.23 
11.23 
11.19 
10.31 

8.91 
9.34 

8.84 
8.38 

1.25 
1.34 
1.12 
1.14 

10.16 
10.68 
9.96 
9.52 

+  .07 

+  .55 
+1.23 
+  .79 

8.98 
9.89 
10.07 
9.17 

87.78 

High  copper  period: 

34.83 
28.00 

88.07 

Fourtli  medium  copper  period: 

89.99 

After  period: 

12..; 

88.94 

LOXG  S   EXPERIMENTS. 
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Nitrogen  balance  and  utilization — Continued. 

SUBJECT  No.  2A. 


Periods. 

Cuin 
mgs. 
daUy. 

Nitro- 
gen in 
food. 

Nitro- 
gen in 
urine. 

Nitro- 
gen in 
feces. 

Nitro- 
gen in 
urine 
and 
feces. 

Bal- 
ance. 

Nitro- 
gen in 
food 
minus 
nitro- 
gen in 
feces. 

Utili- 
zation. 

Fore  periods: 

Mgs. 

Graw^. 
14.29 
13.12 

Grams. 
11.62 
10.09 

Grams. 
1.35 
1.22 

Grams. 
12.97 
11.31 

Grams. 
+1.32 
+1.81 

Grams. 
12.94 
11.90 

Perct. 
90.55 

2 -- 

90.70 

Mean                .... 

13.71 

10.86 

1.29 

12.14 

+1.57 

12.42 

90.63 

Low  copper  periods: 

12.81 
12.72 
9.97 

12.73 
13.91 
12.27 

10.37 
10.88 
10.55 

1.17 
1.37 
1.38 

11.54 
12.25 
11.93 

+1.19 
+1.66 
+  .34 

11.56 
12.54 
10.89 

90.81 

4 

90.15 

5 

88.75 

Mean 

11.83 

12.97 

10.60 

1.31 

11.91 

+1.06 

11.66 

89.90 

Medium  copper  periods: 
6  

2.05 
20.50 

12.39 
12.11 

10.18 
10.33 

11.06 
S1.39 

11.24 
11.72 

+1.15 
.39 

11.33 
10.72 

91.45 

7 

8 

88.52 

1                1 

11.28 

12.25 

10.26 

1.23 

11.48 

+  .77 

11.03 

89.99 

SUBJECT  No.  2B. 


Rest  period,  no  copper: 
9 

12.27 

11.62 

2.02 

13.64 

-1 .  .^7 

10.25 

83.54 

High  copper  period: 
10 

34.74 

12.25 

9.49 

2.36 

11.85      +  .40 

9.89 

80.74 

Fourth  medium  coppv  period: 
11    

16.61 

14.57 

10.49 

1.86 

12.35      +2.22 

12.71 

87.23 

After  period: 
12              

13.50 

10.27 

1.48 

11.75      -4-1.7.1 

12.02 

89.04 

SUBJECT  No.  3. 


Fore  periods: 

•    13.66 
11.08 

11.01 
9.47 

1.51 
1.53 

12.52 
11.00 

+1.14 
+  .08 

12.15 
9.55 

88.95 

2 

86.19 

Mean 

12.37 

10.24 

1.52 

11.76 

+  .61 

10.85 

87  57 

Low  copper  periods: 

12.71 
12.98 
10.68 

n.25 

13.54 
12.31 

9.89 
10.25 
9.80 

1.39 

1.47 
1.44 

11.28 
11.72 
11.24 

-  .03 
+1.82 
+L07 

9.86 
12.07 
10.87 

87.65 

4 

89  14 

5 

88.30 

Mean                         

12.12 

12.37 

9.98 

1.43 

11.41 

+  .95 

10.93 

88  36 

Medium  copper  periods: 

21.73 
16.74 
17.12 

11.77 
11.43 
12.54 

9.79 
9.23 
9.74 

1.02 
1.63 
1.25 

10.81 
10.86 
10.99 

+  .96 
+  .57 
+1.55 

10.75 

9.80 
11.29 

91  33 

7 

85  74 

8       

90  03 

Mean 

18.53 

11.91 

9.59 

L30 

10.89 

+1.03 

10.61 

89  03 

Rest  period,  no  copper: 
9  

10.37 
7.69 
9.02 

10.04 

8.99 
7.38 
6.96 
7.09 

1.19 
1.'52 
1.15 
1.28 

10.18 
8.70 
8.11 
8.37 

+  .19 
-1.01 
+  .91 
+1.67 

9.18 
6.37 
7.87 
8.76 

88  5*^ 

Eigh  copper  period: 

34.96 
16.11 

82  83 

Fourth  medium  copper  period: 

87  25 

After  period: 
12 

87.26 

Including  vomitus  (0.02j. 


*  Including  vomitus. 
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Nitrogen  balance  and  utilization — Continued . 

SUBJECT  No.  4. 


Periods. 

Cuin 
mgs. 
daily. 

Nitro- 
gen in 
food. 

Nitro- 
gen in 
urine. 

Nitro- 
gen in 
feces. 

Nitro- 
gen in 
urine 
and 
feces. 

Bal- 
ance. 

Nitro- 
gen in 
food 
minus 
nitro- 
gen in 
feces. 

Utili- 
zation. 

Fore  periods: 

Mgs. 

Grams. 
11.74 
10.07 

Grams. 
10.59 
8.93 

Grams. 
0.78 
1.02 

Grams. 

n.37 

9.95 

Gram.s. 
-f-0.37 
+  .12 

Grams. 
10.96 
9.05 

Per  ct. 
93.36 

2 

89.87 

Mean 

10.91 

9.76 

.90 

10.66 

+  .25 

10.01 

91.62 

Low  copper  periods: 

13.01 
12.72 
10.62 

9.60 
11.21 
10.78 

8.18 
8.32 
8.23 

L25 
.99 
1.40 

9.43 
9.31 
9.63 

+  .17 
+1.90 
+1.15 

8.35 
10.22 
9.38 

86.98 

4 

91.17 

5 

87.01 

Mean       

12.12 

10.53 

8.24 

1.21 

9.46 

+1.07 

9.32 

88  39 

Medium  copper  periods: 

2L68 
16.59 
17.31 

10.07 
9.88 
10.77 

7.79 
7.85 
7.91 

.90 
1.16 
L20 

8.69 
9.01 
9.11 

+1.38 
+  .87 
+1.66 

9.17 

8.72 
9.57 

91  05 

7 

88.28 

8 

88.86 

18.53 

10.24 

7.85 

1.09 

8.94 

+1.30 

9.15 

89.40 

Rest  period,  no  copper: 
9   

9.37 
9.18 
8.22 
8.86 

8.83 
7.84 
7.61 
7.41 

L15 
1.51 

1.65 
.91 

9.98 
9.35 
9.26 
8.32 

-  .61 

-  .17 
-1.04 

+  .54 

8.22 
7.67 
6.57 
7.95 

87.73 

High  copper  period: 

34.87 
11.39 

83.55 

Fourth  medium  copper  period: 

79.93 

After  period: 
12                 

89.73 

SUBJECT  No.  5. 


Fore  periods: 

13.66 
12.23 

11.45 
10.47 

1.35 
1.18 

12.80 
11.65 

+0.86 
+  .58 

12.31 
11.05 

90.12 

2 

90.35 

Mean 

12.95 

10.96 

1.27 

12.23 

+  .72 

11.68 

90.24 

Low  copper  periods: 
3  

13.16 
12.79 
10.44 

10.80 
12.97 
12.18 

10.06 
9.99 
10.69 

1.38 
1.17 
1.51 

11.44 
11.16 
12.20 

-  .64 
+L81 

-  .02 

9.42 
11.80 
10.67 

87.22 

4 

90.98 

5  

87.60 

Mean 

12.13 

11.98 

10.25 

1.35 

11.60 

+  .38 

10.63 

88.60 

Medium  copper  periods: 
6 

22.12 
16.63 
17.29 

11.85 
12.45 
11.85 

10.69 
10.93 
10.10 

1.28 

.99 

1.34 

11.97 
11.92 
11.44 

-  .12 
+  .53 
+  .41 

10.57 
11.46 
10.51 

89.20 

7 

92.05 

8 

88.69 

18.68 

12.05 

10.57 

1.20 

11.78 

+  .27 

10.85 

89.98 

Rest  period,  no  copper: 
9  

10.64 
11.56 
10.45 
11.76 

9.90 
8.52 
8.01 
6.97 

1.55 
1.96 
1.54 
1.46 

11.45 

10.48 

9.55 

8.43 

-  .81 
+1.08 
+  .90 
+3.33 

9.09 
9.60 
8.91 
10.30 

85.43 

High  copper  period: 

35.07 

83.04 

Fourth  medium  copper  period: 

85.26 

After  period: 
12                   

87.59 

SUBJECT  No. 


Fore  periods: 

12.16 
12.03 

10.89 
9.73 

1.47 
L81 

12.36 
11.54 

-0.20 
+  .49 

10.69 
10.22 

87.91 

2                          

84.95 

Mean              

12.10 

10.31 

1.64 

11.95 

+  .15 

10.46 

86.43 

LONG  S   EXPERIMENTS. 

Nitrogen  balance  and  utilization — Continued. 
SUBJECT  No.  6— Continued. 
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Periods. 

Cuin 
daily. 

Nitro- 
gen in 
food. 

Nitro- 
gen in 
urine. 

Nitro- 
gen in 
feces. 

Nitro- 
gen in 
urine 
and 
feces. 

Bal- 
ance. 

Nitro- 
gen in 
food 
minus 
nitro- 
gen in 
feces. 

utm- 

zation. 

Low  copper  periods: 

Mgs. 
13.57 
12.86 
10.51 

Grams. 
11.94 
11.67 
11.64 

Grams. 
10.01 
9.78 
9.01 

Grams. 
1.36 
1.48 
1.78 

Gram^. 
11.37 
11.26 
10.79 

Grams. 
+  .57 
+  .41 
+  .85 

Grams. 

10.58 
10. 19 
9.86 

Per  a. 

88-61 

4 

87.32 

5     

84.71 

Mean 

12.31 

11.75 

9.60 

1.54 

11.14 

+  .61 

10. 21 

86.88 

Medium  copper  periods: 

22.09 
16.41 
17.54 

11.80 
11.44 
11.49 

8.84 
8.96 

8.47 

1.56 
1.88 
1.52 

10.40 
10.84 
9.99 

+1.40 
+  .60 
-1-1.50 

ia24 
9.56 
9.97 

86.78 

7     

83.57 

8 

86.77 

Mean 

18.68 

11.58 

8.76 

1.65 

10.41 

-1-1.17 

9.92 

85.71 

Rest  period,  no  copper: 
9 

9.98 
10.92 

8.16 
8.86 

1.62 
1.83 

9.78 
10.69 

-1-  .20 
+  .23 

8.36 
9.09 

83.77 

High  copper  period: 

35.19 

83.24 

- 

Fourth  medium  copper  period: 

28.00 

10.90 
10.41 

8.41 
8.04 

1.96 
1.73 

10.37 
9.77 

+  .53 
+  .64 

8.94 
8.68 

82.02 

After  period: 
12                 

83.38 

SUMMARY   FROM    THE    TABLE. 


Subject  No.  1.  The  nitrogen  balance  for  the  first  fore  period  is 
negative,  while  for  the  second  it  is  plus  to  about  the  same  value. 
The  drop  in  the  nitrogen  ingestion,  already  referred  to,  from  the  first 
to  the  second  fore  period,  is  evident,  but  the  average  intake  of  protein 
is  essentially  the  same  as  in  the  first  of  the  dosage  periods.  It  is  note- 
worthy that  for  this  man  the  periods  of  lowest  protein  intake  were 
the  rest  period  and  the  after  period,  with  no  dosage.  After  the  begin- 
ning of  the  experiment  the  copper  dosage  does  not  appear  to  affect 
the  nitrogen  consumption. 

The  nitrogen  balances  are  mostly  plus,  and  average  pretty  high 
in  the  periods  of  medium  copper  administration.  In  general,  the 
utilization  of  nitrogen  must  be  called  good,  and  there  are  no  marked 
changes  throughout.  The  lowest  utilization  is  found  in  the  rest  period, 
but  possibly  we  have  here  an  effect  extending  over  from  the  previous 
dosage  periods.  On  the  whole,  however,  it  is  not  possible  to  connect 
the  copper  with  any  appreciable  change  in  the  nitrogen  elimination 
in  the  urine  or  in  the  feces. 

Subjects  No.  2. — It  will  be  recalled  that  two  men  served  as  subjects 
under  No.  2,  designated  as  No.  2A  and  No.  2B.  No.  2A  started  in 
with  a  relatively  high  protein  intake,  which  dropped  in  the  second 
period,  and  held  pretty  constant  through  the  first  copper  periods. 
But  as  a  distaste  for  food  increased  with  him  and  nausea  became  very 
frequent,  the  copper  dosage  was  dropped  in  the  first  medium  copper 
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periodj  after  the  first  day,  to  be  resumed  in  the  second  of  these  periods, 
with  administration  of  copper  sulphate  in  milk,  in  place  of  coppered 
peas.  This  dosage  he  was  able  to  follow  through  this  period,  but  in 
the  eighth  period  he  was  dropped  because  of  the  frequent  occurrence 
of  nausea  and  evident  indisposition. 

Considering  the  purely  chemical  findings,  we  recognize  nothing 
pointiQg  to  an  effect  of  the  copper.  The  nitrogen  balances  are  plus 
and  the  utilization  relatively  high.  The  nitrogen  elimination  in  the 
feces  is  not  high  or  unusual. 

With  subject  No.  2B  the  time  was  rather  short  for  satisfactory 
comparisons,  but  it  is  worthy  of  note  that  in  the  high  dosage  period 
the  urinary  nitrogen  was  low  while  that  of  the  feces  was  relatively 
high.  The  utilization  is  therefore  low.  This  further  peculiarity  is 
evident  that,  beginning  with  a  negative  balance  in  the  fore  or  rest 
period,  it  becomes  better  in  the  high  or  medium  dosage  periods.  The 
low  utilization  remains  as  the  most  suggestive  phenomenon  for  this 
man. 

Subject  No.  3. — With  this  subject  the  general  results  seem  normal 
through  the  periods  when  copper  was  administered  in  the  peas  alone. 
The-  balances  and  utilizations  are  much  as  might  be  expected  from 
an  ordinary  diet.  In  fact,  it  appears  that  in  the  copper  periods  there 
was  an  improvement  in  the  utilization  over  the  fore  period.  With  the 
beginning  of  the  high  dosage,  with  copper  sulphate,  there  is  a  recog- 
nizable change.  The  protein  consumption  drops  immediately,  and  we 
have  in  the  period  of  highest  dosage  a  negative  balance  with  low 
utilization.  In  the  eleventh  period,  medium  copper  dosage,  this  man 
took  copper  in  the  form  of  peas  again,  and  we  find  an  improvement 
in  the  protein  intake,  in  the  nitrogen  balance,  and  in  the  utilization. 
The  conclusion  seems  warranted  that  for  this  subject  the  administra- 
tion of  copper  as  sulphate  is  followed  by  abnormal  changes  in  the 
metabolism. 

Subject  No.  4- — With  this  man  the  protein  consumption,  the  nitro- 
gen balance,  and  the  utilization  values  appear  to  be  pretty  regular 
and  normal  through  the  fore  period  and  the  low  and  medium  copper 
periods.  In  the  rest  period,  however,  there  is  a  diminished  nitrogen 
intake,  a  negative  balance,  and  a  somewhat  lowered  utilization.  In 
the  high  copper  period,  the  tenth,  the  food  nitrogen  is  lowered  and  the 
utilization  drops  to  83.55  per  cent.  The  dosage  here  is  largely  with 
copper  sulphate,  it  will  be  recalled.  In  the  eleventh  period  the  nitro- 
gen intake  is  further  lowered,  with  a  marked  negative  balance  and 
utilization  below  80  per  cent.  This,  coupled  with  the  fact  that  in  the 
following  after  period,  although  the  nitrogen  intake  is  still  low,  the 
balance  becomes  plus  and  the  utilization  satisfactory,  would  suggest 
that  the  copper  dosage  is  not  without  effect  in  this  case.     The  effect 
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of  the  copper  sulphate  of  the  tenth  period  seems  to  extend  over  into 
the  eleventh,  when  the  administration  was  in  the  form  of  peas. 

Subject  No.  5. — There  is  nothing  specially  noteworthy  in  the  results 
obtained  with  this  subject  until  the  rest  period  is  reached.  Here 
we  have  a  situation  much  like  that  of  No.  4.  There  is  a  lowered  pro- 
tein consumption,  a  negative  balance,  and  a  diminished  utilization. 
If  these  changes  may  be  referred  to  the  dosage  it  would  have  to  be 
interpreted  that  its  effect  is  not  immediate  but  somewhat  delayed  in 
manifestation.  The  drop  in  the  nitrogen  may  be  in  part  accounted 
for  by  the  fact  that  the  peas  themselves  furnished  an  amount  of 
nitrogen  going  up  to  1.5  grams  per  day.  In  the  rest  period  this  dis- 
appeared, with  no  corresponding  increase  of  nitrogen  from  other 
sources.  In  the  high  copper  period,  with  improvement  in  the  nitro- 
gen intake,  there  is  an  increased  loss  in  the  feces  and  a  markedly 
lowered  utilization.  The  utilization  is  unsatisfactory  in  the  eleventh 
period,  without  dosage,  but  is  much  improved  in  the  after  period.  In 
this  subject,  as  in  others,  there  is  apparently  some  relation  between 
the  ingestion  of  copper  sulphate  and  the  lowered  nitrogen  utilization. 

Subject  No.  6. — In  this  man  there  is  the  same  drop  in  the  nitrogen 
intake,  following  the  medium  copper  dosage,  as  has  just  been  referred 
to.  The  utilizations  are  not,  in  general,  as  good  as  for  the  other  men 
through  the  earlier  periods,  but  they  drop  in  the  ninth  period  and 
remain  lowered  throughout.  It  will  be  noted  at  the  same  time  that 
there  is  an  increased  loss  of  nitrogen  with  the  feces.  From  the  table 
of  copper  dosage  given  at  the  outset,  it  will  be  seen  that  this  subject 
took  all  his  copper  in  the  eleventh  period,  and  most  of  it  in  the  tenth 
period,  in  the  form  of  copper  sulphate.  This  fact  very  probably 
accounts  for  the  unfavorable  utilization  of  these  two  periods,  which 
extends  over  into  the  after  period. 

A  consideration  of  all  the  facts  just  presented  would  suggest  that 
copper  administered  in  the  form  of  greened  peas  is  followed  by  little 
or  no  change  in  the  nitrogen  balance  or  the  utilization,  while  the 
dosage  with,  copper  sulphate  has,  in  several  cases,  an  apparently 
marked  effect  in  lowering  the  extent  of  the  nitrogen  utilization. 
62717°— 13 ^26 
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DISTRIBUTION    OF    NITROGEN. 

Weight  distribution  of  nitrogen  in  urine. 
SUBJECT  No.  1. 


Periods. 

Cuin 

mgs. 
daily. 

Total 
nitro- 
gen. 

Urea 
nitro- 
gen. 

Creati- 
nine 

nitro- 
gen. 

Am- 
monia 
nitro- 
gen. 

Uric- 
acid 
nitro- 
gen. 

Purine 
nitro- 
gen. 

Un- 
deter- 
mined 
nitro- 
gen. 

Fore  periods: 
1 

Mgs. 

Grams. 
11.51 
9.67 

Grams. 
9.47 
7.76 

Gram. 

0.716 

.689 

Gram. 

0.527 

.486 

Gram. 

0.190 

.174 

Gram. 

0.106 

.104 

Gram. 
0.50 

2 

.46 

10.59 

8.62 

.703 

.507 

.182 

.105 

.48 

Low  copper  periods: 

12.03 
12.57 
9.64 

9.89 
9.88 
8.72 

8.00 
7.99 
6.92 

.686 
.626 
.662 

.514 
.478 
.444 

.182 
.178 
.172 

.089 
.108 
.113 

.42 

4:::::::::::::::::::::::::::::::::: 

.50 

5         

.41 

Mean           

11.41 

9.50 

7.64 

.658 

.479 

.177 

.103 

.44 

Medium  copper  periods: 
6                                  

21.28 
16.42 

17.85 

9.22 
9.15 
8.95 

7.33 
7.32 
7.13 

.682 
.596 
.575 

.486 
.488 
.457 

.186 
.187 
.204 

.108 
.113 
.115 

.43 

7 

.45 

8 

.47 

Mean 

18.52 

9.11 

7.26 

.618 

.477 

.192 

.112 

.45 

Rest  period,  no  copper: 
9 

8.91 
9.34 

8.84 
8.38 

7.15 
7.55 
7.07 
6.67 

.592 
.564 
.575 
.572 

.472 
.530 
.510 
.425 

.211 
.184 
.191 
.153 

.080 
.097 
.073 
.120 

.41 

High  copper  period: 
10 

34.83 
28.00 

.41 

Fourth  medium  copper  period: 
11 

.42 

After  period: 
12               , 

.44 

SUBJECT  No.  2A. 


Fore  periods: 
1  

11.62 
10.09 

9.67 
8.22 

0.709 
.702 

0.583 
.520 

0.170 
.163 

0.047 
.042 

0.44 

2    

.44 

10.86 

8.95 

.706 

.552 

.167 

.045 

.44 

Low  copper  periods: 
3      

12.81 
12.72 
9.97 

10.37 
10.88 
10.55 

8.54 
9.00 
8.78 

.701 

.668 
.670 

.558 
.514 
.504 

.177 
.170 
.167 

.033 
.042 
.046 

.36 

4         

.49 

5 

.38 

Mean 

11.83 

10.60 

8.77 

.680 

.525 

.171 

.040 

.41 

Medium  copper  periods: 
6 

2. 05 
20.50 

10.18 
10.33 

8.42 
8.59 

.711 
.625 

.488 
.532 

.161 
.153 

.059 
.060 

.34 

7 

.37 

Mean  of  two  periods 

11.28 

10.26 

8.51 

.668 

.510 

.157 

.060 

.36 

SUBJECT  No.  2B. 


Rest  period,  no  copper: 


High  copper  period: 

10 

Fourth  medium  copper  period: 

11 

After  period: 

12.. 


34.74 
16.61 


11.62 
9.49 
10.49 
10.27 


9.72 
7.61 
8.56 
8.46 


,622 
,654 


0.547 
.567 
.561 
.429 


.148 
.179 
.182 


0.056 
.067 
.054 
.071 
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Weight  distribiUion  of  nitrogen  in  urine — Continued. 
SUBJECT  No.  3. 


Periods. 

Cuin 
mgs. 
daily. 

Total 
nitro- 
gen. 

Urea 
nitro- 
gen. 

Creati- 
nine 

nitro- 
gen. 

Am- 
monia 
nitro- 
gen. 

Uric- 
acid 
nitro- 
gen. 

Purine 
nitro- 
gen. 

Un- 
deter- 
mined 
nitro- 
gen. 

Fore  periods: 
1 

Mgs. 

Grams. 
11.01 
9.47 

Grams. 
9.47 
8.06 

Gram. 

0.455 

.409 

Gram. 

0.427 

.432 

Gram. 

0.119 

.119 

Gram. 

0.070 

.061 

Gram. 
0.47 

2 

.39 

Mean      

10.23 

8.77 

.432 

.430 

.119 

.066 

.43 

Low  copper  periods: 
3    

12.71 
12.98 
10.68 

9.89 
10.25 
9.80 

8.52 
8.79 
8.39 

.409 
.380 
.392 

.440 
.412 
.416 

.133 
.136 
.136 

.064 
.066 
.079 

.32 

4 

.47 

5  

.39 

Mean 

12.12 

9.98 

8.57 

.394 

.423 

.135 

.070 

.39 

Medium  copper  periods: 

21.73 
16.74 
17.12 

9.79 
9.23 
9.74 

8.37 
7.84 
8.35 

.408 
.374 
.350 

.411 
.426 
.395 

.127 
.121 
.154 

.0«5 
.101 
.082 

.39 

7                     

.37 

8 

.41 

Mean 

18.53 

9.59 

8.19 

.377 

.411 

.134 

.089 

.39 

Rest  period,  no  copper: 
9                                                ... 

8.99 
7.38 
6.96 
7.09 

7.62 
6.14 
5.73 

5.88 

.353 
.331 
.348 
.349 

.389 
.348 
.369 
.294 

.139 
.055 
.057 
.089 

.089 
.135 
.111 
.098 

.40 

High  copper  period: 

34.96 
16.11 

.37 

Fourth  medium  copper  period: 
11                           

.34 

After  period: 
12              

.38 

SUBJECT  No.  4. 


Fore  periods: 
1         

10.59 
8.93 

8.91 
7.34 

0.627 
.586 

0.478 
.454 

0.154 
.139 

0.032 
.026 

0.39 

2 

.... 

38 

Mean 

9.76 

8.13 

.607 

.466 

.147 

.029 

39 

Low  copper  periods: 
3 

13.01 
12.72 
10.62 

8.18 
8.32 
8.23 

6.67 
6.66 
6.70 

.580 
.554 
.572 

.430 
.428 
.406 

.137 
.151 

.144 

.029 
.034 
.047 

33 

4 

.49 

6 

36 

12.12 

8.24 

6.68 

.569 

.421 

.144 

.037 

.39 

Medium  copper  periods: 
6................. 

21.68 
16.59 
17.31 

7.79 
7.85 
7.91 

6.20 
6.30 
6.39 

.591 
.534 
.500 

.442 
.418 
.390 

.124 
.145 
.176 

.056 
.064 
.058 

•  38 

7 

39 

8 

.40 

Mean                 

18.53 

7.85 

6.30 

.542 

.417 

.148 

.059 

39 

Rest  i)eriod,  no  copper: 
9 

8.83 
7.84 
7.61 
7.41 

7.27 
6.35 
6.05 
5.91 

.504 
.477 
.496 
.505 

.406 
.426 
.447 
.339 

.176 
.116 
.136 
.181 

.051 
.063 
.050 
.056 

.42 

High  copper  period: 
10                               

34.87 
11.39 

41 

Fourth  medium  copper  period: 

43 

After  period: 
12... 

42 
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Weight  distribution  of  nitrogen  in  urine — Continued. 

SUBJECT  No.  5. 


Periods. 

Cuin 

Total 
nitro- 
gen. 

Urea 
nitro- 
gen. 

Creati- 
nine 

nitro- 
gen. 

Am- 
monia 
nitro- 
gen. 

Uric- 
acid 
nitro- 
gen. 

Purine 
nitro- 
gen. 

Un- 

deter- 

miaed 

nitro' 

gen. 

Fore  periods: 

Mgs. 

Grams. 
11.45 
10.47 

Grams. 
9.57 
8.64 

Gram. 

0.717 

.685 

Gram. 

0.424 

.417 

Gram. 

0. 155 

.138 

Gram. 

0.119 

.115 

Gram. 
0.46 

2 

.47 

Mean 

10.96 

9.11 

.701 

.421 

.147 

.117 

.47 

Low  copper  periods: 
3 

13.16 
12.79 
10.44 

10.06 
9.99 
10.69 

8.30 
8.12 
8.87 

.667 
.638 
.658 

.422 
.429 
.450 

.145 
.166 
.164 

.098 
.104 
.110 

.43 

4 

.53 

5 

,44 

12.13 

10.25 

8.43 

.654 

.434 

.158 

.104 

.47 

Medium  copper  periods: 

22. 12 
16.63 
17.29 

10.69 
10.93 
10.10 

8.87 
9.08 
8.30 

.689 
.601 
.546 

.450 
.485 
.438 

.174 
.178 
.194 

.107 
.110 
.118 

.40 

7 

.48 

8 

.50 

18.68 

10.57 

8.75 

.612 

.458 

.182 

.112 

•  46 

Rest  period,  no  copper: 
9 

9.90 
8.52 
8.01 
6.97 

8.10 
6.77 
6.30 
5.46 

.566 
.552 
.554 
.513 

.448 
.437 
.441 
.331 

.201 
.134 
.139 

.147 

.095 
.115 
.102 
.106 

.49 

High  copper  period: 

35.07 

.51 

Fourth  medium  copper  period: 

.47 

After  period: 
12 

.41 

SUBJECT  No.  6. 


Fore  periods: 

10.89 
9.73 

9.07 

7.94 

0.672 
.627 

0.542 

.526 

0.128 
.121 

0.089 
.083 

0.39 

2 

.43 

10.31 

8.51 

.650 

.534 

.125 

.086 

.41 

Low  copper  periods: 
3                        

13.57 
12.86 
10.51 

10.01 
9.78 
9.01 

8.28 
7.98 
7.28 

.608 
.586 
.593 

.532 
.525 
.534 

.138 
.136 
.144 

.063 
.082 
.078 

.39 

4                  

.47 

6             

.38 

Mean                     

12.31 

9.60 

7.85 

.596 

.530 

.139 

.074 

.41 

Medium  copper  periods: 

22.09 
16.41 
17.54 

8.84 
8.96 
8.47 

7.07 
7.25 
6.76 

.600 
.546 
.507 

.516 

.548 
.557 

.147 
.134 
.162 

.097 
.106 
.090 

.41 

7 

.38 

8 

.3 

18.68 

8.76 

7.03 

.551 

.540 

.148 

.098 

.39 

Rest  period,  no  copper: 
9          

8.16 
8.86 
8.41 
8.04 

6.54 
7.14 
6.76 
6.48 

.515 
.514 

.517 
.518 

.496 
.571 
.495 
.446 

.142 
.136 
.117 
.112 

.087 
.099 
.094 
.123 

.38 

High  copper  period: 

35.19 
28.00 

.40 

Fourth  medium  copper  period: 

.43 

After  period: 
12 

.36 
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Percentage  distribution  of  nitrogen  in  urine. 
SUBJECT  No.  1. 


Periods. 

Cu  in 
legs, 
daily. 

Total 
nitro- 
gen. 

Urea 
nitro- 
gen. 

Creati- 
Tiine 

nitro- 
gen. 

Am- 
monia 
nitro- 
gen. 

Uric- 
acid 

nitro- 
gen. 

Purine 
nitro- 
gen. 

Un- 

deter- 
mined 
nitro- 
gen. 

Fore  periods: 
1 

Mgs. 

Grams. 
11.51 
9.67 

Per  ct. 
82.28 
80.25 

Perct. 
6.22 
7.13 

Perct. 

4.58 
5.03 

Perct. 
1.6t 
1.80 

Perct. 
0.92 
1.08 

Per  ct. 
4.  .35 

2                     

4.76 

Mean 

10.59 

81.27 

6.68 

4.81 

1.72 

1.00 

4.56 

Low  copper  periods: 

12.03 
12.57 
9.64 

9.89 
9.88 
8.72 

80.89 
80.87 
79.36 

6.94 
6.34 
7.59 

5.20 
4.84 
5.09 

1.84 
1.80 
1.97 

.90 
1.09 
1.03 

4.25 

4           

5.06 

5            :        

4,70 

Mean        

11.41 

9.50 

80.37 

6.96 

5.04 

1.87 

1.10 

4.67 

Medium  c-opper  periods: 

21.28 
16.42 
17.85 

9.22 
9.15 

8.95 

79.50 
80.00 
79.67 

7.40  ; 
6.51  ' 
6.43  , 

5.27 
5.33 
5.11 

2.02 
2.04 
2.28 

1.17 
1.24 
1.29 

4.66 

J 

4.92 

8 

5.25 

Mean 

18.52 

9.11 

79.72 

6.78  ' 

5.24 

2.11 

1.23 

4.94 

Rest  period,  no  copper: 
9 

8.91 
9.34 
8.84 
8.38 

80.25 
80.84 
79.98 
79.60 

6.64 
6.04  1 
6.55 
6.83 

5.30 
5.67 
5.77 
5.07 

2.37 
1.97 
2.16 
1.83 

.90 
1.04 

.83 
1.43 

4.60 

Hieh  c-opi)er  period: 
10 

34.83 
28.00 

4.39 

Founh  medium  copper  period: 

4.75 

After  period: 
12                     

5.25 

SUBJECT  No.  2A. 


Fore  periods: 
1 

11.62 
10.09 

83.22 

81.47 

6.10 
6.96 

5.02 
5.15 

1.46 
1.62 

0.40 
.42 

3.79 

2.                  

4  36 

Mean 

10.86 

82.35 

6.53 

5.09 

1.54 

.41 

4.08 

Low  c-opi)er  periods: 

12.81 
12.72 
9.97 

11.83 

10.37 
10.88 
10.55 

82.36 
82.72 
83.22 

6.76 
6.14 
6.35 

5.38 
4.72 
4.78 

1.71 
1.56 
1.58 

.32 
.39 

.44 

3.47 

4 

4.50 

5 

3  60 

Mean 

10.60 

82.77 

6.42 

4.96 

1.62 

.38 

3.86 

Medium  copper  periods: 
6.     ...  .             .... 

2.05 
20.50 

10.18 
10.33 

82.71 
83.16 

6.98 
6.05 

4.79 
5.15 

1.58 
1.48 

.58 
.58 

3  34 

7 

3.58 

Mean  for  two  periods 

11.28 

10.26 

82.94 

6.52 

4.97 

1.53 

.58 

3.46 

SUBJECT  No.  2B. 


Rest  period,  no  c-opper: 
9 

11.62 

9.49 

10.49 

10.27 

83.65 
80.19 
81.60 
82.38 

5.49 
6.55 
6.23 
6.26 

4.71 
5.97 
5.35 

4.18 

1.69 
1.56 
1.71 
1.77 

0.48 
.71 
.51 
.69 

3  96 

High  copper  period: 

34.74 
16.61 

5  06 

Fourth  medium  copper  period: 

4.58 

After  period: 
12 

4.67 
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Percentage  distribution  of  nitrogen  in  urine — Continued. 

SUBJECT  No.  3. 


Periods. 

Cu  in 

mgs. 
daily. 

Total 
nitro- 
gen. 

Urea 
nitro- 
gen. 

Creati- 
nine 

nitro- 
gen. 

Am- 
monia 
nitro- 
gen. 

Uric- 
acid 

nitro- 
gen. 

Purine 
nitro- 
gen. 

Un- 
deter- 
mined 
nitro- 
gen. 

Fore  periods: 
1 

Mgs. 

Grams. 
11.01 
9.47 

Per  ct. 
86.01 
85.11 

Per  ct. 
4.13 
4.32 

Per  ct. 
3.88 
4.56 

Per  ct. 
1.08 
1.26 

Per  ct. 

0.64 

.64 

Per  ct. 
4  27 

2 

4  12 

10.23 

85.56 

4.23 

4.22 

1.17 

.64 

4  20 

Low  copper  period: 
3 

12.71. 
12.98 
10.68 

9.89 
10.25 
9.80 

86.15 
85.76 
85.61 

4.14 
3.71 
4.00 

4.45 
4.02 
4.24 

1.34 
1.33 
1.39 

.65 
.64 
.81 

3.24 

4 

4  59 

5 

3  98 

Mean     

12.12 

9.98 

85.84 

3.95 

4.24 

1.35 

.70 

3  94 

Medium  copper  periods: 
6................. ............. 

21.73 
16.74 
17.12 

9.79 
9.23 
9.74 

85.50 
84.94 
85.73 

4.17 
4.05 
3.59 

4.20 
4.62 
4.06 

1.30 
1.31 
1.58 

.87 
1.09 
.84 

3  98 

7 

4  01 

8 

4  21 

Mean 

18.53 

9.59 

85.39 

3.94 

4.29 

1.40 

.93 

4  07 

Rest  period,  no  copper: 
9                                    

8.99 
7.38 
6.96 
7.09 

84.76 
83.20 
82.33 
82.93 

3.93 
4.48 
5.00 
4.92 

4.33 
4.72 
5.32 
4.15 

1.55 
.75 
.82 

1.26 

.99 
1.83 
1.59 
1.38 

4.45 

High  copper  period: 

34.96 
16.11 

5.01 

Fourth  medium  copper  period: 
11 

After  period: 
12 

5  36 

SUBJECT  No.  4. 


Fore  periods: 

10.59 
8.93 

84.14 
82.20 

5.92 
6.56 

4.51 
5.08 

1.45 

1.56 

0.30 
,29 

3.68 

2                  

4.26 

Mean             

9.76 

83.17 

6.24 

4.80 

1.51 

.30 

3.97 

Low  copper  periods: 
3                                 

13.01 
12.72 
10.02 

8.18 
8.32 
8.23 

81.54 
80.05 
81.41 

7.09 
6.66 
6.95 

5.26 
5.14 
4.93 

L67 
1.81 
1.75 

.35 
.41 
.57 

4.03 

4 

5.89 

5 

4.37 

12.12 

8.24 

81.00 

6.90 

5.11 

L74 

.44 

4.76 

Medium  copper  periods: 
6 

21.68 
16.59 
17.31 

7.79 
7.85 
7.91 

79.59 
80.25 
80.78 

7.59 
6.80 
6.32 

5.67 
5.32 
4.93 

1.59 
L85 
2.23 

.72 
.82 
.73 

4.88 

7 

4.97 

8 

5.06 

Mean      

18.53 

7.85 

80.21 

6.90 

9.31 

1.89 

.76 

4.97 

Rest  period,  no  copper: 
9 

8.83 
7.84 
7.61 
7.41 

82.33 
80.99 
79.50 
79.76 

5.71 

6.08 
6.52 
6.82 

4.60 
5.43 
5.87 
4.57 

1.99 
1.48 
1.79 
2.44 

.58 
.80 
.66 
.76 

4.76 

High  copper  period: 
10                               

34.87 
n.39 

5.23 

Fourth  medium  copper  period: 

5.65 

After  period: 
12                 

5.67 
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Percentage  distribution  of  nitrogen  in  urine — Continued. 

SUBJECT  No.  5. 


Periods. 

Cu  in 

mgs. 
daily. 

Total 

nitro- 
gen. 

Urea 
nitro- 
gen. 

Creati- 
nine 
nitro- 
gen. 

Am- 
monia 
nitro- 
gen. 

Uric- 
acid 

nitro- 
gen. 

Pmine 
nitro- 
gen. 

Un- 
deter- 
mined 
nitro- 
gen. 

Fore  periods: 

Mgs. 

Grams. 
11.45 
10.47 

Per  ct. 
83.58 
82.52 

Perct. 
6.26 
6.54 

Perct. 
3.70 
3.98 

Per  ct. 
1.35 
1.32 

Perct. 
1.04 
1.10 

Perct. 
4.02 

2 

4.49 

Mean                  

10.96 

83.05 

6.40 

3.84 

1.34 

1.07 

4.26 

Low  copper  periods: 

13.16 
12.79 
10.44 

10.06 
9.99 
10.69 

82.51 
81.28 
82.97 

6.63 
6.39 
6.16 

4.19 
4.29 
4.21 

1.44 
1.66 
1.53 

.97 
1.04 
1.03 

4.27 

4 

5      

5.32 
4.12 

Mean     

12.13 

10.25 

82.25 

6.39 

4.23 

1.54 

1.01 

4.57 

Medium  copper  periods: 

22.12 
10.63 
17.29 

10.69 
10.93 
10.10 

82.97 
83.08 
82.18 

6.44 
5.50 
5.41 

4.21 
4.44 
4.34 

1.63 
1.63 
1.92 

1.00 
1.01 
1.17 

3.74 

7                

4.39 

8 

4.95 

Mean 

18.68 

10.57 

82.74 

5.78 

4.33 

1.73 

1.06 

4.36 

Rest  period,  no  copper: 
9                                            

9.90 
8.52 
8.01 
6.97 

81.82 
79.46 
78.65 
78.34 

5.72 
6.48 
6.92 

7.36 

4.53 
6.13 
5.51 
4.75 

2.02 
1.57 
1.74 
2.11 

.96 
1.35 
1.27 
1.52 

4.95 

High  copper  period: 

35.07 

5.99 

Fourth  medium  copper  period: 
11                               

5.87 

After  period: 

12            

5.88 

SUBJECT  No. 


Fore  periods: 



10.89 
9.73 

83.29 
81.60 

6.17 
6.44 

4.98 
5.41 

1.18 
L24 

0.82 
.85 

3.58 

2                     

4.42 

Mean           

10.31 

82.45 

6.31 

5.20 

L21 

.84 

4.00 



Low  copper  periods: 

13.  .57 
12.86 
10.51 

10.01 

9.78 
9.01 

82.72 
81.59 
80.80 

6.07 
5.99 
6.58 

5.31 
5.37 
5.93 

1.38 
1.39 
1.60 

.63 

.84 
.87 

3.90 

4 

4.81 

5 

4.22 

Mean 

12.31 

9.60 

81.70 

6.21 

5.54 

1.46 

.78 

4.31 

Medium  copper  periods: 

22.09 
16.41 
17.54 

8.84 
8.96 
8.47 

79.98 
80.92 
79.81 

6.79 
6.09 
5.99 

5.84 
6.12 
6.58 

1.66 
1.50 
1.91 

1.09 
1.18 
1.06 

4.64 

7 

4.24 

8 

4.60 

Mean          

18.68 

8.76 

80.24 

6.29 

6.18 

L69 

1.11 

4.49 

Rest  period,  no  copper: 
9 

8.16 
8.86 
8.41 
8.04 

80.15 
80.59 
80.38 
80.60 

6.31 
5.80 
6.15 
6.44 

6.08 
6.44 
5.89 
5.55 

1.74 
1.54 
1.39 
1.39 

1.07 
1.11 
1.12 
1.53 

4.66 

High  copper  period: 

35.19 
28.00 

4.51 

Fourth  medium  copper  period: 

5.11 

After  period: 
12                           

4.4& 
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SUMMARIES   FROM   THE   TABLES. 


In  the  two  sets  of  tables  just  given  we  have  the  distribution  of  the 
nitrogen  in  the  urine  presented  in  two  forms;  first  in  simple  weight 
proportions  and  then  in  the  form  of  percentage  distribution.  In 
regard  to  the  weight  distribution  it  is  plain  that  important  relations 
are  not  as  easily  recognized  as  in  the  other  mode  of  presentation,  but 
a  few  results  are  clear  even  here;  for  example,  the  peculiar  altera- 
tion in  the  uric  acid  and  purine  excretions  in  subjects  Nos.  3  and  6 
in  the  late  dosage  periods.  Certain  points  may  be  brought  out  by  a 
consideration  of  the  percentage  distribution. 

Subject  No.  1. — In  this  man  there  is  no  noteworthy  change  in  the 
amount  of  urea  nitrogen,  as  the  limits  are  79.60  per  cent  and  82.28 
per  cent,  the  higher  figure  corresponding  to  the  higher  food  nitrogen 
of  the  first  fore  period.  The  creatinine  nitrogen  suffers  but  little 
alteration,  but  there  is  apparently  a  noticeable  increase  in  the  am- 
monia nitrogen  of  the  tenth  and  the  eleventh  periods.  The  signifi- 
cance of  this  is  not  evident.  The  undetermined  nitrogen  shows  but 
slight  change  from  beginning  to  end,  the  extremes  being  4.25  per  cent 
and  5.25  per  cent.  No  effect  of  dosage  is  clearly  shown  by  the  data 
for  this  man. 

Subjects  No.  2. — In  subject  No.  2A  there  seems  to  be  no  appre- 
ciable irregularity  in  the  nitrogen  distribution  or  the  undetermined 
nitrogen  of  the  urine.  In  No.  2B  there  is  the  same  increase  in  the 
ammonia  nitrogen  in  the  high  copper  periods  that  was  noticed  for 
subject  No.  1.  There  is  a  little  drop  in  the  urea  in  the  tenth  preiod, 
but  this  corresponds  to  lower  protein  intake  and  lower  total  nitrogen. 

Subject  No.  3. — In  the  earher  periods  of  the  study  the  nitrogen 
distribution  of  this  man  seemed  to  present  nothing  abnormal.  The 
urea  elimination  is  remarkably  regular,  and  the  same  may  be  said 
of  the  creatinine,  ammonia,  and  uric  acid.  But  the  high  copper 
dosage  is  followed  by  some  changes  which  in  part  depend  on  the 
diminished  nitrogen  intake.  The  lower  urea  percentage  and  corre- 
spondingly higher  values  for  other  factors  are  in  this  sense  to  be 
expected.  But  we  have  the  low  uric  acid  and  abnormally  high 
purine  value,  already  referred  to,  which  are  quite  noteworthy.  In 
the  medical  discussion  it  has  been  shown  that  this  man  shows  certain 
other  deviations  from  the  normal  in  the  last  weeks  of  our  study.  It 
is  likely  that  some  change  in  the  enzymic  activity  of  the  liver  has 
followed  here  which  delayed  the  change  of  the  first-formed  purines 
into  uric  acid.  It  is  possible  that  traces  of  copper  carried  to  the 
fiver  were  responsible  for  this.  A  copper  balance  sheet  to  be  given 
later  seems  to  show  some  degree  of  copper  retention  with  this  man 
which  may  have  an  important  bearing  on  the  explanation.     The 
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results  suggest  an  unfavorable  action  of  the  copper,  when  given  in 
the  higher  dosage,  which  extends  over  into  the  after  period. 

Subject  Xo.  4' — III  this  subject  the  variations  in  the  normal  dis- 
tribution are  but  sHght.  There  seems  to  be  a  shght  relative  increase 
in  the  ammonia  nitrogen  in  the  copper  periods,  and  some  relative  in- 
crease in  the  purine  nitrogen  compared  with  the  uric-acid  nitrogen. 
The  purine  nitrogen  is  in  general  low,  but  in  the  tenth,  or  highest,  cop- 
per period  it  comes  up  to  over  one-haK  as  much  as  the  uric-acid  nitro- 
gen. This  fact,  taken  in  connection  with  the  last  case,  may  have  some 
significance. 

Subject  Xo.  o. — ^The  situation  with  this  case  is  similar  to  that  in 
the  last.  In  the  periods  when  copper  was  given  in  peas  only  there 
appears  to  be  no  easily  recognized  modification  in  the  metabolism  or 
distribution  of  nitrogen.  But  in  the  high  copper  period  the  uric  acid 
goes  down,  relatively,  and  the  purme  nitrogen  up.  There  is  also  a 
relative  increase  in  ammonia  which  extends  over  into  the  next 
period.  The  general  condition  of  this  man  seemed  to  warrant  the 
withdrawal  of  the  copper  from  his  diet  at  the  end  of  the  tenth  period. 
The  distribution  figures  appear  to  bear  out  the  notion  of  an  abnormal 
condition. 

Subject  Xo.  6. — The  values  for  the  urea  portion  of  the  nitrogen 
remain  pretty  constant  throughout,  but  we  have  at  the  same  time 
an  increase  in  the  ammonia  in  the  high  copper  period.  The  ammonia 
is  high  in  the  medium  copper  periods  also,  but  goes  back  in  the  after 
period.  There  is  also  a  relative  increase  in  the  purine  nitrogen  at 
the  expense  of  the  uric-acid  nitrogen  in  all  the  higher  copper  periods, 
and  this  extends  over  into  the  after  period.  This  may  have  some 
connection  with  the  fact  that  the  excretion  of  the  copper  with  the 
feces  was  rather  slow  in  this  man. 

The  data  on  distribution  appear  to  show  that  the  copper  in  the 
peas  has  httle  or  no  action  in  changing  the  normal  distribution. 
Copper,  as  sulphate,  however,  seems  to  modify  the  relation  of  purine 
nitrogen  to  uric-acid  nitrogen  in  several  cases  and  to  give  rise  to  an 
increased  amount  of  ammonia  nitrogen  in  some  cases.  These  facts 
are  tmd€)ubtedly  connected  with  others  to  be  pointed  out. 
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DISTRIBUTION   OF   SULPHUR. 
Distribution  of  sulphur  by  weight  and  per  cent, 

SUBJECT  No.  1. 


Cu 
daily. 

Total 
sul- 
phur. 

Weight. 

Per  cent. 

Periods. 

Inor- 
ganic 
sul- 
phur. 

Neu- 
tral 
sul- 
phur. 

Ethe- 
real sul- 
phur. 

Inor- 
ganic 
sul- 
phur. 

Neu- 
tral 
sul- 
phur. 

Ethe- 
real sul- 
phur. 

Fore  periods: 

Mgs. 

Gram. 

0.788 

.661 

Gram. 

0.587 

.482 

Gram. 

0.148 

.131 

Gram. 

0.053 

.048 

Per  ct. 
74.49 
72.92 

Per  ct. 
18.78 
19.82 

Per  ct. 
6.73 

2 

7.26 

Mean 

.725 

.535 

.140 

.051 

73.79 

19.31 

7.03 

Low  copper  periods: 

12.03 
12.57 
9.64 

.657 
.666 
.626 

.474 
.476 
.445 

.134 
.141 
.138 

.049 
.049 
.043 

72.15 
71.47 
71.09 

20.40 
21.17 
22.05 

7.46 

4 

7  36 

5             .          .... 

6  87 

Mean 

11.41 

.650 

.465 

.138 

.047 

71.54 

21.23 

7.23 

Medium  copper  periods: 

21.28 
16.42 
y.85 

.657 
.671 
.622 

.467 
.484 
.428 

.149 
.146 
.145 

.040 
.041 
.049 

71.08 
72.13 
68.81 

22.68 
21.71 
23.31 

6.09 

7 

6.11 

7.88 

Mean 

18.52 

.650 

.460 

.147 

.043 

70.77 

22.67 

6.62 

Rest  period,  no  copper: 
9 

.696 
.692 
.735 
.641 

.494 
.489 
.534 
.456 

.156 
.157 
.155 
.132 

.046 
.045 
.045 
.053 

70.98 
70.66 
72.65 
71.14 

22.41 
22.69 
21.09 
20.59 

6  61 

High  copper  period: 

34.83 
28.00 

6  50 

Fourth  medium  copper  period: 

6.12 

After  period: 
12... 

8.27 

SUBJECT  No.  2A. 


Fore  periods: 

0.839 
.750 

0.635 
.556 

0.146 
.140 

0.058 
.054 

75.69 
74.13 

17.40 
18.67 

6.91 

2 

7.20 

.795 

.748 
.762 
.751 

.596 

.564 
.581 
.587 

.143 

.125 
.133 
.107 

.056 

.059 
.049 
.057 

74.97 

75.40 
76.25 
78.16 

17.99 

16.71 
17.45 
14.25 

7.04 

Low  copper  periods: 

12.81 
12.72 
9.97 

7.89 

4 

6.43 

5 

7.59 

Mean 

11.83 

.754 

.577 

.122 

.055 

76.53 

16.18 

7.29 

Medium  copper  periods: 

2.05 
20.50 

.756 
.764 

.591 

.587 

.114 
.125 



.052 
.053 

78.18 
76.83 

15.08 
16.36 

6.88 

7 

6.94 

8 

11.28 

.760 

.589 

.120 

.053 

77.50 

15.79 

6.97 

SUBJECT  No.  2B. 


Rest  period,  no  copper: 
9                           

0.871 
.696 
.783 

.799 

0.652 
.488 
.678 
.590 

0.160 
.162 
.151 
.166 

0.059 
.046 
.055 
.052 

74.86 
70.12 
73.82 
73.84 

18.37 
23.28 
19.29 
19.52 

6.77 

High  copper  period: 

34.74 
16.61 

6.61 

Fourth  medium  copper  period: 

7.02 

After  period: 

12..: 

6.61 
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Distribution  of  sulphur  by  weight  and  per  cent — Continued. 
SUBJECT  No.  3. 


Cu 
daily. 

Total 
sul- 
phur. 

Weight. 

Per  cent. 

Periods. 

Inor- 
ganic 
sul- 
phur. 

Neu- 
tral 
sul- 
phur. 

Ethe- 
real sul- 
phur. 

Inor- 
ganic 
sul- 
phur. 

Neu- 
tral 
sul- 
phur. 

Eth©. 
real  sul- 
phur. 

Fore  periods: 
1         

Mgs. 

Gram. 
0.791 

.683 

Gram. 

0.635 

.532 

Gram. 

0.110 

.096 

Gram. 

0.046 

.055 

Per  ct. 

80.28 
77.89 

Per  ct. 
13.91 
14.06 

Perct. 
5.82 

2                          .                  .              ... 

8.05 

Mean 

.737 

.584 

.103 

.051 

79.24 

13.97 

6.92 

Low  copper  periods: 

12.71 
12.98 
10.68 

.729 
.706 
.726 

.534 

.558 
.584 

.097 
.091 
.086 

.048 
.057 
.056 

80.11 
79.04 
80.44 

13.31 
12.89 
11.85 

6.58 

4 

8.07 

5 ............ 

7.71 

Mean 

12.12 

.720 

.575 

.091 

.054 

79.86 

12.64 

7.50 

Medium  copper  periods: 

21.73 
16.74 
17.12 

.720 
.678 
.695 

.571 
.531 
.539 

.102 
.100 
.105 

.046 
.048 
.050 

79.31 
78.32 
77.56 

14.17 
14.75 
15.11 

6.39 

7 

7.08 

8 

7.19 

Mean 

18.53 

.698 

.547 

.102 

.048 

78.37 

14.61 

6.88 

Rest  period,  no  copper: 
9...           .   ...              

.706 
.529 
.507 
.582 

.544 
.377 
.377 
.431 

.111 
.095 
.092 
.098 

.051 
.057 
.039 
.053 

77.06 
71.27 
74.36 
74.06 

15.72 
17.96 
18.15 

16.84 

7.22 

High  copper  period: 

34.96 
16.11 

10.77 

Fourth  medium  copper  period: 

7.69 

After  period: 
12 

9.11 

SUBJECT  No.  4. 


Fore  periods: 

0.783 
.650 

0.605 
.490 

0.130 
.116 

0.048 
.043 

77.27 
75.39 

16.60 
17.85 

6.13 

•  2 

6.62 

Mean 

.717 

.&48 

.123 

.046. 

76.43 

17.15 

6.42 

Low  copper  periods: 
3 

13.01 
12.72 
10.62 

.612 
.613 
.638 

.458 
.450 

.487 

.107 
.118 
.100 

.047 
.045 
.051 

74.84 
73.41 
76.33 

17.48 
19.25 
15. 67 

7.68 

4 

7.34 

5 

7.99 

Mean 

12.12 

.621 

.465 

.108 

.048 

74.88 

17.39 

7  73 

Medium  copper  periods: 

21.68 
16.59 
17.31 

.581 
.597 
.603 

.431 
.437 
.438 

.106 
.114 
.111 

.045 
.046 
.055 

74.18 
73.20 

72.64 

18.24 
19.10 
18.41 

7.75 

7 

7  71 

8 

9.12 

Mean 

18.53 

.594 

.435 

.110 

.049 

73.23 

18.52 

8  25 

Rest  period,  no  copper: 
9 

.710 
.609 
.604 
.577 

.535 
.437 
.423 
.412 

.132 
.114 
.121 
.105 

.042 
.058 
.060 
.060 

75.35 
71.76 
70.03 
71.40 

18  59 
18.72 
20.03 
18.20 

5.92 

High  copper  period: 
10 

34.87 
11.39 

9.52 

Fourth  medium  copper  period: 

9  93 

After  period: 
12 

10  40 
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Distribution  of  sulphur  by  weight  and  per  cent — Continued. 
SUBJECT  No.  6. 


Cu 
daily. 

Total 
sul- 
phur. 

Weight. 

Per  cent. 

Periods. 

Inor- 
ganic 
sul- 
phur. 

Neu- 
tral 
sul- 
phur. 

Ethe- 
real sul- 
phur. 

Inor- 
ganic 
sul- 
phur. 

Neu- 
tral 
sul- 
phur. 

Ethe- 
real sul- 
phur. 

Fore  periods: 

Mgs. 

Gram. 

0.811 

.723 

Gram. 

0.617 

.540 

Gram. 

0.132 

.132 

Gram. 

0.063 

051 

Per  ct. 

76.08 

74    fiQ 

Per  ct. 

16.28 
18.26 

Perct. 

7  77 

2. 

7  05 

Meftn 

.767 

.579 

.132 

.057       75.49 

17.21 

7.43 

Low  copper  perioda: 

13.16 
12.79 
10.44 

.698 
.706 

.775 

.522 
.529 
.580 

.128 
.124 
.133 

.048 
.053 
.062 

74.78 
74.93 

74.84 

18.34 
17.56 
17.16 

6  88 

4 

7.51 

5 

8  00 

Mean. 

12.13 

.726 

.544 

.128 

.054 

74.93 

17.63 

7  44 

Medium  copper  periods: 
6. . ....     .                        ... 

22.12 

16.63 
17.29 

.765 
.829 
.721 

.575 
.621 
.521 

.137 
.152 
.150 

.053 
.056 
.050 

75.16 
74.91 
72.26 

17.91 
18.34 
20.80 

6  93 

7 

6  76 

8 

6  93 

Mean. 

18.68 

.772 

.572 

.146 

.053 

74.09 

18.91 

6.87 

Eest  period,  no  copper: 
9 

.774 
.688 
.675 
.610 

.554 

.476 
.468 
.422 

.170 

.158 
.153 
.131 

.050 
.054 
.054 
.057 

71.58 
69.19 
69.34 
69.18 

21.96 
22.97 
22.67 
21.48 

6.46 

High  copper  period: 

35.07 

7.85 

Fourth  medium  copper  period: 

8.00 

After  period: 

9.34 

SUBJECT  No.  6. 


Fore  periods: 

0.747 
.685 

0.573 
.513 

0.137 
.134 

0.038 
.037 

76.71 
74.89 

18.34 
19.56 

5.09 

2 

5.40 

Mean 

.716 

.543 

.136 

.038 

75.84 

18.99 

5.31 

Low  copper  perioda: 

13.57 
12.86 
10.51 

.689 
.679 
.661 

.517 
.503 
.499 

.127 
.128 
.118 

.045 
.048 
.044 

75.04 
74.08 
75.49 

18.43 
18.85 
17.85 

6.53 

4 

7.07 

5 

6.66 

Mean 

12.31 

.676 

.506 

.124 

.046 

74.85 

18.34 

6.80 

Medium  copper  periods: 
6............... 

22.09 
16.41 
17.54 

.650 
.640 
.609 

.477 
.473 
.439 

.131 
.125 
.122 

.042 
.042 
.048 

73.39 
73.91 
72.08 

20.15 
19.53 
20.03 

6.46 

7 

6.56 

8 

7.88 

Mean .  . 

18.68 

.633 

.463 

.126 

.044 

73.15 

19.91 

6.95 

Rest  period,  no  copper: 
9 

35.19 

28.00 

.609 
.648 
.690 
.620 

.441 
.464 
.505 
.448 

.127 
.135 
.136 
.122 

.042 
.049 
.049 
.049 

72.41 
71.61 
73.19 
72.26 

20.85 
20.83 
19.71 
19.68 

6.90 

High  copper  period: 

7.56 

Fourth  medium  copper  period: 
11 

7.10 

After  period: 

7.90 

SUMMARIES   FROM   THE   TABLE. 


Subject  No.  1. — The  urinary  sulphur  naturally  follows  the  urinary 
nitrogen  rather  closely,  and  therefore,  so  far  as  total  sulphur  is  con- 
cerned, we  find  no  variations  in  this  table  which  would  not  be  sug- 
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gested  by  the  nitrogen  tables.  The  changes  in  the  total  sulphur 
vary  with  the  protein  ingestion  essentially. 

But  when  we  come  to  the  question  of  distribution  a  few  points 
which  are  worthy  of  note  present  themselyes.  In  the  first  medium 
copper  periods  there  appears  to  be  a  tendency  to  increase  the  neutral 
sulphur  at  the  expense  of  the  inorganic  and  the  ethereal  sulphur, 
and  this  shows  also  in  the  high  copper  period.  The  change  is  not 
great,  and  it  does  not  seem  to  be  related  to  any  change  in  the  total 
sulphur  elimination. 

Subject  No.  2. — In  No.  2 A  the  sulphur  elimination  and  distribution 
appear  perfectly  normal,  but  in  Xo.  2B  we  note  the  same  increase 
in  neutral  sulphur  in  the  high  copper  period  that  was  pointed  out 
for  No.  1.  Tliis  shows  in  absolute  amount,  notwithstanding  the  fact 
that  the  total  sulphur  is  decreased,  as  well  as  in  the  percentage 
distribution. 

Subject  No.  3. — The  same  peculiarity  regarding  the  neutral  sulphur 
already  pointed  out  shows  here  also.  In  the  periods  of  dosage  with 
coppered  peas  the  behayior  is  evidently  normal,  but  in  the  high 
copper  period  and  the  following  medium  period  we  have  an  amount 
of  neutral  sulphur  which  appears  high  in  proportion  to  the  whole 
excretion.  In  the  high  copper  period  the  neutral  and  ethereal  sul- 
phurs are  both  absolutely  and  relatively  high  for  this  man. 

Subject  No.  4' — In  the  case  of  this  man  the  gain  in  ethereal  sulphur 
In  the  last  periods  is  more  marked  than  the  gain  in  neutral  sulphur, 
but  in  the  latter  there  is  unquestionably  some  relative  increase,  which 
shows  in  the  last  medium  copper  periods  when  compared  with  the 
medium  copper  periods  before  the  rest  period.  With  the  total  elimi- 
nation of  sulphur  about  the  same  we  have,  absolutely  and  relatively, 
a  gain  in  the  neutral  sulphur. 

Subject  No.  5. — This  man  appears  to  show  the  same  peculiarity 
with  reference  to  the  neutral  sulphur  that  was  pointed  out  for  the 
others.  But  the  increase  seems  to  begin  in  the  rest  period,  following 
the  eighth  or  third  medium  copper  period,  and  extends  into  the  later 
periods. 

Subject  No.  6. — Here  again  we  have  the  highest  neutral  sulphur  in 
the  rest  period  and  the  follo^ving  high  copper  period. 

It  is  not  possible  to  assign  the  significance  of  this  relation  which 
runs  through  the  whole  series  of  figures,  and  it  would  not  be  proper 
to  assert  that  an}"  deleterious  action  is  indicated.  It  is  likely  that, 
even  with  low  protein  and  consequent  low  total  sulphur  elimination, 
a  certain  minimum  of  sulphur  must  always  be  excreted  in  the  so-called 
neutral  form.  With  lowered  total  sulphur  the  percentage  excretion 
of  neutral  sulphur  must  therefore  appear  increased.  In  other  reports 
attention  has  been  called  to  this  fact.  We  have  abnost  the  same 
situation  in  the  case  of  the  elimination  of  creatinine. 
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But  in  some  of  the  subjects  discussed  above  this  explanation  does 
not  appear  to  be  sufficient  to  account  for  the  facts  as  observed.  With 
some  of  the  men  we  have  an  absolute  as  well  as  a  relative  rise  in  the 
neutral  sulphur,  and  this  seems  to  come  lq  the  second  half  of  the 
investigation,  after  a  considerable  amount  of  copper  has  been  ingested. 
It  seems,  therefore,  possible  that  this  copper,  carried  to  the  liver, 
may  have  exerted  some  action  in  decreasing  the  oxidation  of  the 
neutral  sulphur.  However,  as  the  changes  are  not  large,  I  am  not 
disposed  to  attach  much  importance  to  them. 

RATIO   OF   SULPHUR   AND   PHOSPHORUS   TO   NITROGEN. 

Ratio  of  sulphur  to  nitrogen  and  phosphorus  to  nitrogen  in  urine. 
SUBJECT  No.  1. 


Periods. 

Cuin 

mgs. 
daily. 

Total 
sulphur. 

Total 
nitrogen. 

Ratio 

S:N. 

P2O6. 

Phos- 
phorus 
reduced 
from 
P2O5. 

Ratio 
P:N. 

Fore  periods: 
1 

Mgs. 

Gram. 

0.788 

.661 

Grams. 
11.51 

9.67 

1:14.6 
1:14.6 

Grams. 
2.23 
1.96 

Grams. 
0.974 
.856 

1:11  8 

2 

1:11  3 

Mean 

.725 

10.59 

1:14.6 

2.10 

.915 

I'll  6 

Low  copper  periods: 

12.03 
12.57 
9.64 

.657 
.666 
.626 

9.89 
9.88 
8.72 

1:15.1 
1:14.8 
1:13.9 

1.91 
1.96 
1.96 

.834 
.856 
.856 

1-11  9 

4 

1:11.5 

5 

1:10.2 

Mean 

11.41 

.650 

9.50 

1:14.6 

1.94 

.849 

1:11.2 

Medium  copper  periods: 

21.28 
16.42 
17.85 

.657 
.671 
.622 

9.22 
9.15 
8.95 

1:14.0 
1:13.6 
1:14.3 

1.99 

1.88 
2.06 

.869 
.821 
.899 

1-10  6 

7 

1-11  1 

8 

1:10.0 

Mean 

18.52 

.650 

9.11 

1:14.0 

1.98 

.863 

1:10.6 

Rest  period,  no  copper: 
9 

.696 
.692 
.735 

.641 

8.91 
9.34 

8.84 
8.38 

1:12.8 
1:13.5 
1:12.0 
1:13.1 

1.95 
1.97 
1.93 
1.81 

.851 
.860 
.843 
.790 

1:10.5 

High  copper  period: 
10 

34.83 
28.00 

1:10  9 

Fourth  medium  copper  period: 

LIO  5 

After  period: 
12 

1:10.6 

SUBJECT  No.  2A. 


Fore  periods: 
1 

0.839 
.750 

11.62 
10.09 

1:13.9 
1:13.5 

2.58 
2.34 

1.126 
1.022 

1:10.3 

2 

1:  9.9 

Mean 

.795 

10.86 

1:13.7 

2.46 

1.074 

1:10.1 

Low  copper  periods: 

12.81 
12.72 
9.97 

.748 
.762 
.751 

10.37 
10.88 
10.55 

1:13.9 
1:14.3 
1:14.0 

2.46 
2.39 
2.45 

1.074 
1.044 
1.070 

1:  9.7 

4 

1:10.4 

6 

1:  9.9 

Mean 

11.83 

.754 

10.60 

1:14.1 

2.43 

L063 

1:10.0 

Medium  copper  periods: 

2.05 
20.50 

.756 
.764 

10.18 
10.33 

•    1:13.5 
1:13.5 

2.45 
2.42 

L070 
1.057 

1:  9.6 

7 

1:  9.9 

8 

Mean  of  two  periods 

11.28 

.760 

10.26 

1:13.5 

2.44 

1.064 

1:  9.8 
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Ratio  of  sulphur  to  nitrogen  and  phosphorus  to  nitrogen  in  urine — Continued. 

SUBJECT  No.  2B. 


Periods. 

Cuin 
mgs. 
daily. 

Total 
sulphur. 

Total 
nitrogen. 

Ratio 

S:N. 

PjOs. 

Phos- 
phorus 
reduced 
from 
PsO,. 

Ratio 
P:N. 

Rest  period,  no  coppen 
9 

Mgs. 

Gram. 
0.871 

.696 

.783 

.799 

Grams. 
11.62 

9.49 

10.49 

10.27 

1:13.3 
1:13.6 
1:13.4 
1:12.9 

Grams. 
2.25 

2.09 

2.31 

2.25 

Grams. 
0.982 

.913 

1.009 

.982 

1:11.8 

High  copper  period: 

34.74 
16.61 

1:10.4 

Fourth  medium  copper  period: 

1:10.4 

After  period: 
12... 

1:10.5 

SUBJECT  No.  3. 


Fore  periods: 

0.791 

.683 

11.01 
9.47 

1:13.9 
1:13.9 

2.17 
1.85 

0.948 
.808 

1:11.6 

2 

1:11.7 

Mean 

.737 

10.23 

1:13.9 

2.01 

.878 

1:11.7 

Low  copper  i)eriods: 

12.71 
12.98 
10.68 

.729 
.706 
.726 

9.89 
10.25 
9.80 

1:13.6 
1:14.5 
1:13.5 

2.05 
2.13 
2.12 

.896 
.930 
.926 

1:11.0 

4 

1:11.0 

5 

1:10.6 

Mean 

12.12 

.720 

9.98 

1:13.9 

2.10 

.917 

1:10.9 

Medium  copper  periods: 
6..........................  . 

21.73 
16.74 
17.12 

.720 
.678 
.695 

9.79 
9.23 

9.74 

1:13.6 
1:13.6 
1:14.0 

2.09 
2.00 
2.13 

.913 
.873 
.930 

1:10.7 

7 

1:10.6 

8 

1:10.5 

Mean 

18.53 

.698 

9.59 

1:13.7 

2.07 

.905 

1:10.6 

Rest  period,  no  copper: 
9 

.706 
.529 
.507 
.582 

8.99 
7.38 
6.96 
7.09 

1:12.7 
1:13.9 
1:13.7 
1:12.2 

1.98 
1.54 
1.69 
1.66 

.865 
.672 
.738 
.725 

1:10.4 

High  copper  period: 
10 

34  96 
16.11 

1:11.0 

Fourth  medium  copper  period: 

1:  9.4 

After  period: 
12 

1:  9.8 

SUBJECT  No.  4. 


Fore  periods: 

0.783 
.650 

10.59 
8.93 

1:13.4 
1:13.7 

1.92 
1.70 

0.838 
.742 

1:12.6 

2 

1:12.0 

Mean 

.717 

9.76 

1:13.6 

1.81 

.790 

1:12.3 

Low  copper  periods: 

13.01 
12.72 
10.62 

.612 
.613 
.638 

8.18 
8.32 
8.23 

1:13.4 
1:13.6 
1:12.9 

1.77 
1.68 
1.78 

.773 
.734 

.777 

1:10.6 

4 

1:11.3 

5 

1:10.6 

Mean . . 

12.12 

.621 

8.24 

1:13.3 

1.74 

.761 

1:10.8 

Medium  copper  i)eriods: 

21.68 
16.59 
17.31 

.581 
.597 
.603 

7.79 
7.85 
7.91 

1:13.4 
1:13.1 
1:13.1 

1.81 
1.62 
1.67 

.790 
.709 
.729 

1:  9.9 

7 

1:11.1 

8 

1*10  9 

Mean 

18.53 

.594 

7.85 

1:13.2 

1.70 

.743 

1:10.6 

Best  period,  no  copper: 
9 

.710 
.609 
.604 
.577 

8.83 
7.84 
7.61 
7.41 

1:12.4 
1:12.9 
1:12.6 
1:12.8 

1.78 
1.69 
1.47 
1.66 

.777 
.738 
.642 
.725 

1*11.4 

High  copper  period: 

34.87 
11.39 

1:10.6 

Fourth  medium  copper  period: 

1:11.9 

After  period: 
U..\.. 

1:10.2 
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Ratio  of  sulphur  to  nitrogen  and  phosphorus  to  nitrogen  in  urine — Continued. 

SUBJECT  No.  5. 


Periods. 

Cuin 

mgs. 
daily. 

Total 
sulphur. 

Total 
nitrogen. 

Ratio 

S:N. 

P2O5. 

Phos- 
phorus 
reduced 
from 
P2O5. 

Ratio 
P:N. 

Fore  periods: 

Mgs. 

Gram. 

0.811 

.723 

Grams. 
11.45 
10.47 

1:14.1 
1:14.5 

Grams. 
2.31 
2.10 

Grams. 

1.009 

.917 

1:11.3 

2 

1:11.4 

Mean 

.767 

10.96 

1:14.3 

2.22 

.963 

1:11.4 

Low  copper  periods: 
3 

13.16 
12.79 
10.44 

.698 
.706 

.775 

10.06 
9.99 
10.69 

1:14.4 
1:14.2 
1:13.8 

2.10 
2.06 
2.15 

.917 
.899 
.939 

1:11.0 

4 

1:11.1 

5 

1:11.4 

Mean 

12.13 

.726 

10.25 

1:14.1 

2.10 

.918 

1:11.2 

Medium  copper  periods: 

22.12 
16.63 
17.29 

.765 
.829 
.721 

10.69 
10.93 
10.10 

1:14.0 
1:13.2 
1:14.0 

2  22 
2111 
2.12 

.969 
.921 
.926 

1:11.0 

7 

1:11.9 

8 

1:10.9 

Mean 

18.68 

.772 

10.57 

1:13.7 

2.15 

.939 

1:11.3 

Rest  period,  no  copper: 
9 

.774 
.688 
.675 
.610 

9.90 

8.52 
8.01 
6.97 

1:12.8 
1:12.4 
1:11.9 
1:11.4 

2.05 
1.93 
1.64 
1.55 

.896 
.843 
.716 
.677 

1:11.0 

High  copper  period: 

35.07 

1:10.1 

Fourth  medium  copper  period: 

1:11.2 

After  period: 
12 

1:10.3 

SUBJECT  No.  6. 


Fore  periods: 

0.747 
.685 

10.89 
9.73 

1:14.6 
1:14.2 

1.84 
1.80 

0.803 

.786 

1:13.6 

2 

1:12.4 

Mean 

.716 

10.31 

1:14.4 

1.82 

.795 

1:13.0 

Low  copper  periods: 

13.57 
12.86 
10.51 

.689 
.679 
.661 

10.01 
9.78 
9.01 

1:14.5 
1:14.4 
1:13.6 

1.95 

1.82 
1.76 

.851 
.794 
.768 

1:11.8 

4 

1:12.3 

5 

1:11.7 

Mean 

12.31 

.676 

9.60 

1:14.2 

1.84 

.804 

1:11.9 

Medium  copper  periods: 

22.09 
16.41 
17.54 

.650 
.640 
.609 

8.84 
8.96 
8.47 

1:13.6 
1:14.0 
1:13.9 

1.88 
1.85 
1.79 

.821 
.808 

.782 

1:10.8 

7     ... 

1-11.1 

8 

1:10.8 

Mean 

18.68 

.633 

8.76 

1:13.8 

1.84 

.804 

1:10.9 

Rest  period,  no  copper: 
9 

.609 
.648 
.690 
.620 

8.16 
8.86 
8.41 
8.04 

1:13.4 
1:13.6 
1:12.2 
1:13.0 

1.84 
1.75 
1.80 
1.73 

.803 
.764 
.786 
.755 

1:10.2 

High  copper  period: 

35.19 
28.00 

1:11.6 

Fourth  medium  copper  period: 
11 

1:10. 

After  period: 
12... 

1:10.6 

SUMMARIES   FROM   THE   TABLES. 


The  ratios  of  sulphur  to  nitrogen  and  phosphorus  to  nitrogen  are 
in  general  very  regular  and  seem  to  call  for  no  special  comment.  It 
is,  however,  apparent  that  the  ratios  of  nitrogen  to  sulphur  are  slightly 
higher  for  all  the  men  in  the  first  half  of  the  study.     Beginning  with 
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the  rest  period  tlie  sulphur  seems  to  run  relatively  a  trifle  higher  than 
the  nitrogen.  A  little  of  this,  in  some  of  the  periods,  may  be  due  to 
the  small  amount  of  sulphur  ingested  as  copper  sulphate  in  two  of 
the  periods. 

The  variations  in  the  phosphorus-nitrogen  ratios  are  irregular  and 
suggest  no  relation  to  copper  ingestion.  On  the  whole,  the  ratios 
show  a  good  agreement  and  serve  as  a  check  on  the  general  accuracy 
of  the  observations. 

UTILIZATION   OF   FAT. 

Fat  balance  and  utilization. 

SUBJECT  No.  1. 


Periods. 

Date. 

Ctiin 

mgs. 
daily. 

Fat  in 
food. 

Fat  in 
feces. 

Fat  in 

food  less 

fat  in 

feces— 

balance. 

Utiliza- 
tion. 

Fore  periods: 

May  1-10 

Mgs. 

Grains. 
114.  97 
116. 18 

Grams. 
4.31 
3.92 

Grams. 
110.66 
112. 27 

Per  cent. 
96.25 

2 

May  11-20 

96.63 

Mean .' 

115.58 

4.12 

111.47 

96.44 

Mav  21-30 

Low  copper  periods: 

12.03 
12.57 
9.64 

106.55 
111.54 
118.31 

3.59 
3.53 
4.52 

102. 96 
108. 01 
113.80 

96.63 

4 

May  31- June  9 

June  10-19 

96.83 

5 

96.19 

14.41 

112. 13 

3.88 

108. 26 

96.55 

June  20-29 

Medium  copi)er  periods: 

21.28 
16.42 
17.85 

125.84 
135.14 
132.50 

3.83 
3.37 
3.77 

122.02 
131. 77 
128.72 

96.96 

7 

June  30- July  9 

July  10-19 

97.52 

8 

97.15 

Mean 

18.52 

131.16 

3.66 

127.50 

97.21 

July  20-29 

Rest  period,  no  copper: 
9 

122. 87 
131. 61 
135.30 
125.55 

3.87 
4.09 
3.52 
2.80 

119.01 
127.52 
131.78 
122.75 

96.86 

High  copper  period: 
10 

July  30- Aug.  8.... 
Aug.  9-18 

34.83 
28.00 

96.89 

Fourth  medium  copper  period: 

97.40 

After  period: 
12 

Aug.  19-28 

97.77 

SUBJECT  No.  2A. 


Fore  periods: 

May  1-10 

133.31 
149.  99 

4.43 
3.06 

128.88 
146.93 

96.68 

2 

May  11-20.     . . 

97.96 

Mean 

141.65 

3.75 

137.91 

97.32 

May  21-30 

Low  copper  periods: 

12.81 
12.72 
9.97 

153. 04 
150.67 
132. 96 

4.12 
5.20 
4.18 

148.92 
145.47 

128.78 

97.31 

4 

May  31- June  9 

June  10-19 

96.55 

5 

96.84 

Mean 

11.83 

145.56            4.50 

141. 06 

96.90 

June 20-29    ... 

Medium  copper  periods: 
6 

2.05 
20.50 

! 

iqo  oi/(Voniitus 

L6Z.  ^1^  Q  Q5) 4  21 

nn  9"^  (^'omitus 
130.25|q  j3)3  „Q 

}    128.00 
}    126.55 

96.82 

7 

June  30- July  9 

July  10-19 

97.16 

8 

Mean  of  two  periods 

11.28 

131.23  !         S-Qfi 

127.28 

96.99 

62717°— 13 27 
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Fat  balance  and  utilization — Continued. 
SUBJECT  No.  2B. 


Periods. 

Date. 

Cuin 
mgs. 
daily. 

Fat  in 
food. 

Fat  in 
feces. 

Fat  in 

food  less 

fat  in 

feces— 

balance. 

Utiliza- 
tion. 

Rest  period,  no  copper: 
9 

July  20-29 

Mgs. 

Grams. 
117.57 

126. 19 

150.53 

138.91 

Grams. 
6.37 

5.75 

5.00 

4.33 

Grams. 
111.  20 

120.44 

145.53 

134.58 

Per  cent. 
94.58 

High  copper  period: 
10 

July30-Aug.  8 

Aug.  9-18 

34.74 
16.61 

95.44 

Fourth  medium  copper  period: 

96.68 

After  period: 
12 

Aug.  19-28 

96.88 

Fore  periods: 
1 

May  1-10 

95.48 
100.44 

4.26 
3.32 

91.22 
97.12 

95.54 

2 

May  11-20 

96  69 



Mean               

97.96 

3.79 

94.17 

96  12 

May  21-30 

Low  copper  periods: 
3 

12.71 
12.98 
10.68 

99.59 
105. 79 
104.  27 

3.58 
4.61 
3.51 

96.02 
101.19 
100.  76 

96.41 

4 

May  31- June  9 

June  10-19 

95.65 

5. 

96.63 

Mean 

12.12 

103.  22 

3.90 

99.32 

96  23 

June  20-29 

Medium  copper  periods: 

21.73 
16.74 
17.12 

101.01 
108.  74 
88.70 

3.45 
4.02 
4.24 

97.56 
104.72 
84.46 

96.59 

7 

June  30- July  9 

July  10-19 

96.30 

8 

95.22 

Mean 

18.53 

99.48 

3.90 

95.58 

96.04 

July  20-29 

Rest  period,  no  copper: 
9    

83.62 
59.61 
87.37 
96.51 

5.72 
3.47 
2.41 
3.99 

77.90 
56.14 
84.97 
92.52 

93  16 

High  copper  period: 

July  30- Aug.  8 

Aug.  9-18 

34.96 
16.11 

94.18 

Fourth  medium  copper  period: 

97.26 

After  period: 
12                 

Aug.  19-28 

95.87 

SUBJECT  No.  4. 


Fore  periods: 

May  1-10 

129.92 
132. 66 

2.69 
2.93 

127.23 
129. 73 

97. 93 

2 

Mav  11-20 

97.79 

Mean 

131. 29 

2.81 

128.48 

97.86 

Mav  21-30 

Low  copper  periods: 

13.01 
12.72 
10.62 

135.45 

141.83 
149.  46 

3.88 
4.07 
4.66 

13L57 
137. 77 
144.80 

97.15 

4 

May  31- June  9 . . . . 
June  10-19 

97.14 

5 

96.88 

12.12 

142.25 

4.20 

138.05 

97.06 

June  20-29 

Medium  copper  periods: 

21.68 
16.59 
17.31 

131.00 
136. 27 
136.43 

3.33 
3.45 
4.22 

127.  67 
132.82 
132. 21 

97.46 

7 

June  30- July  9 

July  10-19 

97.47 

8 

96.91 

18.53 

134.57 

3.67 

130. 90 

97.28 

July  20-29. 

Rest  period,  no  copper: 
9. 

132. 19 
120.57 
114.00 
128.71 

4.01 
5.47 
7.72 
2.02 

128.18 
115.11 
106.28 
126.69 

96.97 

High  copper  period: 

July30-Aug.  8.... 
Aug.  9-18 

34.87 
11.39 

95.47 

Fourth  medium  copper  period: 
11 

93.23 

After  period: 
12               

Aug.  19-28 

98.43 

LONG  S  EXPERIMENTS. 

Fat  balance  and  utilization — Continued. 

SUBJECT  No.  5. 
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Periods, 

Date. 

Cuin 
mgs. 
daily. 

Fat  in 
food. 

Fat  in 
feces. 

Fat  in 

food  less 

fat  in 

feces— 

balance. 

Utiliza- 
tion. 

Fore  periods: 

May  1-10 

Mgs. 

Grams. 
113.46 
119.70 

Gram^. 
3.57 
2.79 

Grams. 
109.89 
116.91 

Per  cent. 
96.86 

2 

May  11-20 

97.67 

Mean                    

116.58 

3.18 

113.40 

97.27 

May  21-30.  . 

Low  copper  periods: 

13.16 
12.79 
10.44 

106.30 
126.11 
129. 22 

3.06 
3.41 
4.23 

103.24 
122.70 
124.98 

97.12 

4 

May  31-June9 

June  10-19 

97.30 

5                          

96.72 

Mean 

12.13 

120.54 

3.57 

116.97 

97.05 

June  20-29 

June  30- July  9 

July  10-19 

Medium  copper  periods: 

22.12 
16.63 
17.29 

124.75 
135.35 
125.06 

3.73 
2.66 
3.79 

121.02 
132.69 
121.27 

97.01 

7 

98.04 

8                

96.97 

Mean 

18.68 

128.39 

3.39 

124.99 

97.34 

July  20-29    . 

Rest  period,  no  copper: 
9                               .  . 

123.88 
145. 19 
135.43 
157.58 

3.66 
5.84 
4.36 
3.88 

120.22 
139.35 
131.07 
153.70 

97.04 

High  copper  period: 

July  30-Aug.  8 

Aug.  9-18 

35.07 

95.98 

Fourth  medium  copper  period: 
11                     

96.79 

After  period: 
12            

Aug.  19-28 

97. 54 

SUBJECT  No.  6. 


Fore  periods: 

May  1-10 

136.62 
140.62 

4.83 
6.71 

131.78 
133.92 

96  46 

2 

May  11-20 

95.23 

138.62 

5.77 

132.85 

95.85 

May  21-30 

Low  copper  periods: 
3            

13.57 
12.86 
10.51 

135.09 
129.88 
138. 14 

4.21 
6.19 
5.95 

130.89 
123.69 
132. 19 

96.89 

4 

May  31- June  9 

June  10-19 

95.24 

5        

95.69 

12.31 

134.37 

5.45 

128.92 

95  94 

June  20-29 

June30-July  9 

July  10-19 

Medium  copper  periods: 

22.09 
16.41 
17.54 

139.05 
141.41 
139.74 

5.12 
5.43 
5.01 

133.93 
135.98 
134.73 

96  32 

7 

96.16 

8        :.:: 

96  42 

Mean  

18.68 

140.07 

5.19 

134.88 

96  30 

July  20-29 

Rest  period,  no  copper: 
9 

126.01 
132. 55 
134.44 
132.47 

5.60 
4.87 
4.68 
4.82 

120.41 
127.69 
129.76 
127.65 

95.56 

High  copper  period: 

July  30-Aug.  8.... 
Aug.  9-18 

35.19 
28.00 

96.33 

Fourth  medium  copper  period: 

96.52 

After  period: 
12 

Aug.  19-28 

96.36 

SUMMARIES   FROM   THE   TABLES. 


A  consideration  of  the  data  on  the  fats  shows  that  the  loss  in  the 
feces  is  in  general  small  and  apparently  without  relation  to  the  copper 
ingestion  in  subjects  Nos.  1,  2,  3,  and  6.  In  the  cases  of  subjects 
Nos.  4  and  5  there  is  an  increased  amount  of  fat  in  the  feces  of  the 
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high  copper  periods;  with  correspondingly  lowered  figures  for  the 
utilizations. 

But  these  changes  are  not  large  enough  to  warrant  a  conclusion 
that  any  deleterious  action  of  the  copper  ingested  is  indicated  by 
them.  The  general  results  for  the  utilizations  are  good,  and  it  will  be 
noted  that  the  few  cases  of  lowered  utilization  correspond  to  a  some- 
what lowered  fat  ingestion. 

mOICAN   REACTION   OF   THE   URINE. 

Indican  reaction  of  the  urine. 
[Daily  means  for  all  the  subjects.] 


Periods. 

Date. 

Subject 
No.  1. 

Subject 
No.  2A. 

Subject 
No.  3. 

Subject 
No.  4. 

Subject 
No.  5. 

Subject 
No.  6. 

Fore  periods: 

May  1-10 

14 
17 

59 
63 

24 
36 

40 
40 

7 
3 

20 

2 

May  11-20 

16 

Mean 

16 

12 
6 
11 

61 

58 
63 
74 

30 

18 
26 
27 

40 

5 

18 

May  21-30 

Low  copper  periods: 

33 

40 
46 

5 
10 
11 

15 

4 

May31-June9.... 
Jime  10-19 

22 

5                   

25 

Mean 

10 

7 
9 
9 

65 

24 

40 

9 

21 

Jvme  20-29 

Medium  copper  periods: 
6........... 

66 
84 

23 
29 

28 

53 

47 
55 

12 
13 
18 

18 

7 

JimeSO-July  9 

July  10-19 

20 

8 

39 

Mean 

8 

75 

27 

52 

14 

26 

July  20-29 

Rest  period,  no  copper: 
9              .     .              

14 
29 
26 
23 

Subject 
N0.2B. 

60 

37 

32 

35 

37 
60 
39 
36 

61 
75 
67 
65 

17 
55 
67 
58 

19 

High  copper  period: 

July  30-Aug.  8 

Aug.  9-18 

48 

Fourth  medium  copper  period: 

41 

After  period: 

Aug.  19-28 

39 

SUMMARIES   FROM   THE   TABLE. 


The  mean  values  for  the  indican  excretions  show  irregular  varia- 
tions which  are  not  significant  in  pointing  to  an  influence  of  the 
copper  ingestion,  although  it  is  true  that  somewhat  higher  figures 
appear  in  the  second  half  of  the  investigation.  In  the  case  of  subject 
No.  1  we  have  a  slight  decrease  from  the  fore  period  and  the  rest 
period,  and  than  a  general  increase.  In  the  case  of  No.  2 A  the  values 
begin  and  remain  high,  while  for  No.  2B  there  is  a  little  reduction 
from  the  beginning.  In  subjects  Nos.  3,  4,  and  6  the  highest  values 
fall  in  the  high  copper  period,  but  in  No.  5  the  highest  values  are  in 
the  last  medium  copper  and  after  period,  in  neither  of  which  copper 
was  given.  Subject  No.  5,  however,  was  in  rather  bad  general  con- 
dition through  both  periods. 
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ACIDITY   OF   THE    URINE. 

The  acidity  of  the  urine . 
[Daily  means  for  all  the  subjects.] 


Periods. 

Date. 

Subject 
No.  1. 

Subject 
No.  2  A. 

Subject 
No.  3. 

Subject 
No.  4. 

Subject 
No.  5. 

Subject 
No.  6. 

Fore  periods: 

Mav  1-10    

1.84 
1.49 

1.82 
1.54 

1.62 
1.14 

1.48 
1.15 

1.81 
1.42 

1.62 

2 

May  11-20 

1.38 

1.67 

1.68 

1.38 

1.32 

1.62 

1.50 

May  21-30 

Low  copper  periods: 
3 

1.56 
1.60 
1.67 

1.71 
1.69 
1.91 

1.49 
1.51 
1.72 

1.30 
1.23 
1.56 

1.66 
1.57 
2.04 

1.71 

4                

May  31- June  9 

June  10-19 

1.54 

5 

1.87 

Mean 

1.61 

1.77 

1.57 

1.36 

1.76 

1.71 

June  20-29 

Medium  copper  periods: 

1.86 
1.73 
1.63 

1.92 
2.02 

1.85 
1.65 
1.58 

1.62 
1.32 
1.19 

2.02 
2.03 
1.73 

1.70 

June30-Jvay  9 

July  10-19 

1.88 

8 

1.66 

Mean 

1.74 

1.97 

1.69 

1.38 

1.93 

1.75 

July  20-29 

Rest  period,  no  copper: 
9 

1.77 

1.78 
1.44 
1.17 

Subject 
N0.2B. 

1.94 

2.00 

1.72 

1.47 

1.75 

1.23 

1.39 

.89 

1.60 

1.34 

1.18 

.94 

1.91 

1.69 

1.48 

.91 

1.76 

High  copper  i)eriod: 

July30-Aug.  8.... 
Aug.  9-18 

1.60 

Fourth  medium  copper  period: 

1.57 

After  period: 
12 

Aug.  19-28 

1.36 

SUMMARIES   FROM   THE   TABLE. 


As  in  the  table  on  indican  excretion,  this  table  on  urine  acidity  does 
not  appear  to  point  to  any  clear  relation  between  this  factor  and 
copper  ingestion.  The  values  are  fauly  constant  for  each  man  from 
the  start  to  the  end  of  the  rest  period,  and  such  variations  as  occur 
are  irregular  ones.  In  the  tenth,  or  high  copper  period,  there  is  an 
increase  in  some  cases  and  a  decrease  in  others  in  the  acidity.  For 
some  of  the  men  there  is  decrease  in  the  eleventh  period  and  for  all  a 
decided  decrease  in  the  after  period,  which  bears  no  relation  to  a 
change  in  the  protein  intake.  It  is  evident  that  some  one  of  the 
other  factors  which  influence  acidity  is  in  play  here.  There  remains 
of  course  the  possibility  that  we  have  in  this  after  period  a  delayed 
effect  of  the  large  copper  doses  of  the  tenth  period,  but  for  want  of 
other  information  on  this  subject  this  can  be  no  more  than  a  surmise. 
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DRY    WEIGHT    OF    THE    FECES. 

Dry  weight  of  feces. 
[Daily  means  for  all  the  subjects.] 


Periods. 

Date. 

Subject 
No.  1. 

Subject 
N0.2A. 

Subject 
No.  3. 

Subject 
No.  4. 

Subject 
No.  5. 

Subject 
No.  6. 

Fore  periods: 

May  1-10 

Orams. 
21.85 
20.55 

Grams. 
22.03 
18.08 

Grams. 
23.44 
22.12 

Grams. 

14.42 
•16.65 

Grams. 
21.69 
18.96 

Grams. 
22  60 

2 

May  11-20 

29  68 

Mean  .  .           

21.20 

20.06 

22.78 

15.54 

20.33 

26  14 

May  21-30 

Low  copper  periods: 

19.39 
16.59 
22.60 

18.33 
20.44 
20.81 

20.15 
22.56 
21.77 

19.20 
15.98 
22.07 

23.36 
18.60 
24.24 

22  37 

4 

May  31-June  9 

June  10-19 

22  99 

5 

25  82 

Mean                         .  .. 

19.53 

19.86 

21.49 

19.08 

22.07 

23  73 

June  20-29 

June  30- July  9 

July  10-19 

Medium  copper  periods: 
6.   . 

18.90 
19.63 
18.85 

17.17 
20.43 

16.87 
24.16 
18.74 

15.26 
17.88 
17.47 

21.46 
16.89 
19.17 

24  26 

7 

27.39 

8 

20.31 

Mean 

19. 13 

18.80 

19.92 

16.87 

19.17 

23.99 

July  20-29 

Rest  period,  no  copper: 
9 

20.91 
18.46 
20.03 
18.25 

Subject 
N0.2B. 

29.90 

28.44 

28.80 

21.16 

20.03 
18.79 
15.64 
18.99 

18.36 
23.29 
22.06 
13.15 

21.43 
28.15 
20.15 
21.16 

23  Q2 

High  copper  period: 

July  30-Aug.  8 

Aug  9-18 

26.45 

Fourth  medium  copper  period: 

24.53 

After  period: 
12 

Aug.  19-28 

24,20 

SUMMARIES   FROM   THE   TABLE. 

The  weights  of  the  feces  in  the  dry  condition  do  not  undergo  marked 
variations  in  any  case.  For  subjects  Nos.  2 A,  3,  and  6  these  weights 
are  pretty  constant  throughout.  No.  2B  is  constant  through  periods 
9,  10,  and  11,  but  shows  a  Kttle  drop  in  the  after  period.  Nos.  4 
and  5  show  their  highest  vahies  in  the  high  copper  period,  but  the 
increases  are  not  enough  to  call  for  comment.  It  is  not  possible  to 
connect  them  definitely  with  the  copper  ingestion.  The  values,  in 
general,  are  not  higher  than  should  be  expected  from  normal  feces. 

COPPER  BALANCE. 

An  attempt  was  made  to  determine  for  each  subject  the  amount  of 
copper  excreted,  by  periods,  and  the  tests  were  carried  tlirough  for 
each  subject  except  Nos.  2 A  and  2B. 

Whether  copper  is  excreted  with  the  urine  or  not  is  still  an  open 
question.  In  our  work  no  amount  was  present  which  could  be  de- 
tected quahtatively  by  the  most  delicate  tests  in  one-half  of  the 
day's  urine.  For  the  purpose  of  these  tests  the  urine  was  boiled 
down  in  new  Kjeldahl  flasks  and  oxidized  by  a  mixture  of  nitric  and 
sulphuric  acids ;  the  excess  of  nitric  acid  was  then  driven  off,  and  the 
diluted  Hquid  was  treated  with  hydrogen  sulphide;  the  trace  of  pre- 
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cipitate,  mostly  sulphur,  was  oxidized  with  nitric  acid,  and  the  residue 
heated  to  form  copper  oxide  of  any  copper  present.  After  taking  up 
with  acetic  acid,  evaporating,  and  diluting  with  water,  a  test  was 
made  with  ammonia  and  with  potassium  ferrocyanide.  In  no  case 
was  any  color  obtained  which  could  be  taken  as  suggesting  copper. 

A  systematic  test  for  copper  was  made  at  the  end  of  each  period  on 
the  mixed  feces  of  the  period,  the  amount  taken  for  the  test  varying 
from  10  to  25  grams.  As  has  been  explained,  the  feces  were  col- 
lected in  10-day  periods,  the  periods  being  separated  by  means  of 
lampblack  administered  each  10  days  in  capsules.  The  appearance 
of  the  lampblack  in  the  feces  follows  two  or  thi^ee  days,  usually,  after 
the  administration.  Demarkation  is  not  always  sharp,  and  the  lamp- 
black excretion  is  sometimes  delayed.  For  this  reason  the  copper 
excretion  is  not  always  in  correspondence  with  the  ingestion,  and  the 
10-day  stool  may  contain  the  copper  of  more  than  10  days  of  ingestion. 
It  mav  also  happen  that  the  feces,  separated  as  accurately  as  possible 
by  the  lampblack,  may  contain  less  than  10  days'  ingestion. 

In  some  cases  the  excretion  appeared  to  be  greatly  delayed  at 
times.  This  depends,  in  part,  on  the  physical  character  of  the  stool. 
Because  of  the  uncertainty  in  the  period  demarkation,  the  com- 
parison between  ingestion  and  recovery  is  best  made  at  the  end  of  the 
rest  period  and  the  end  of  the  final  after  period,  as  appears  in  the 

following  table: 

Copper  ingestion  and  excretion. 


Subject  No.  1. 

Subject  No.  3. 

Subject  No.  4. 

Subject  No.  5. 

Subject  No.  6. 

Period. 

Inges- 
tion. 

Recov- 
ered. 

Inges-  j  Recov- 
tion.    i   ered. 

1 

Inges- 
tion. 

Recov- 
ered. 

Inges-    Recov- 
tion.       ered. 

Inges-  i  Recov- 
tion.    1    ered. 

1 

From  begiiming  to 
end  of  rest  period.. 

From  end  of  rest  pe- 
riod to  end  of  after 
period 

Mgs. 
897.92 

628.32 

920.69 
586.17 

Ifgs. 
919.53 

510.67 

Mgs. 
882.09 

487.17 

Mgs. 
919.33 

462.56 

Mgs. 
892.05 

532.19 

Mgs. 
924.33 

350.68 

Mgs. 
979. 19 

299.35 

Mgs. 
929.76 

631.93 

Mgs. 
820.91 

741.67 

Total 

L  526. 24 

1.506.86'l.430.20 

1.369.26 

1.381.89 

1.424.24 

1.275.01 

1.278.54 

1,561.69 

1.562.52 

Per  cent  recovered . . 

98.71   

95.7!   

103.1 

100.3 

100.1 

In  the  cases  of  subjects  Xos.  5  and  6  the  feces  were  practically 
free  from  copper  at  the  end  of  the  eleventh  period.  In  the  case  of 
subject  Xo.  4,  because  of  cramps  and  pains  in  the  bowels,  accom- 
panied by  diarrhea,  a  dose  of  castor  oil  was  given  in  the  eleventh 
period,  which  resulted  in  a  general  cleaning  out  of  the  bowels.  All 
copper  present  was  probably  flushed  out.  In  the  cases  of  subjects 
Xos.  1  and  3  the  excretion  of  copper  was  continued  into  the  after 
period,  but  was  complete  by  the  end  of  it.  With  Xo.  6  we  have  a 
delayed  excretion  of  the  copper,  which  came  out  in  the  late  periods, 
doubtless  aided  by  a  marked  diarrhea  with  copious  discharges. 
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In  the  cases  of  subjects  Nos.  1  and  3  some  little  retention  of  copper 
is  suggested  by  the  results  of  the  experiments,  but  at  first  sight  such 
retention  is  not  indicated  by  the  experience  in  the  other  cases.  The 
ingestion  and  excretion  seem  to  balance  very  well.  But  the  balance 
is  probably  more  apparent  than  real,  because  the  small  amount  of 
copper  taken  daily  with  the  ordinary  foods  is  not  taken  into  consider- 
ation. Such  traces  are  ingested  with  bread  and  many  vegetable  and 
even  animal  foods,  but  they  are  too  small  for  easy  determination.  I 
did  not  attempt  to  find  the  amounts  so  ingested,  but  tests  of  the  feces 
in  the  fore  periods  showed  minute  amounts  excreted,  which,  however, 
were  not  estimated  quantitatively.  If  these  traces  are  assumed  to 
be  as  low  as  three-quarters  of  a  milligram  daily,  and  they  are  probably 
more,  the  aggregate  normal  ingestion  for  the  wiiole  period  would  be 
enough  to  turn  the  balance  in  the  feces  to  a  distinctly  negative  one 
in  all  cases. 

It  must  be  added  that  the  use  of  copper  vessels  in  cooking  was 
naturally  avoided,  but  the  fact  of  the  presence  of  copper  in  traces  in 
many  foods  is  so  well  authenticated  that  the  normal  ingestion 
assumed  above  is  necessary  to  a  proper  understanding  of  what  must 
take  place  in  trying  to  balance  ingestion  and  excretion. 

Taking  all  the  facts  into  consideration,  I  am  inclined  to  believe  that 
some  appreciable  retention  of  copper  in  the  body,  extending  beyond 
the  after  period,  must  be  admitted  as  shown  by  the  experiments. 

Some  months  after  the  completion  of  these  experiments  two  of  the 
subjects,  Nos.  1  and  4,  were  given  each  100  milligrams  of  copper,  as 
sulphate,  in  five  daily  doses  of  20  milligrams  each.  The  doses  were 
taken  in  beer.  The  feces  were  collected  in  parafiined  buckets  and 
the  whole  amounts  were  saved  for  analysis,  the  collections  being 
continued  some  days  beyond  the  final  lampblack  excretion. 

Subject  No.  1  excreted  1,190  grams;  485  grams,  oxidized  and 
treated  as  already  explained,  gave  0.0408  gram  of  copper  by  elec- 
trolysis, corresponding  to  100.1  per  cent  for  the  whole  excretion. 

Subject  No.  4  excreted  884  grams;  294.5  grams  gave  0.0330  gram 
of  copper,  corresponding  to  99.05  per  cent  for  the  whole  excretion. 

These  results  do  not  point  to  any  appreciable  retention  of  the 
copper,  but  if  the  considerations  presented  above  be  kept  in  mind  it 
seems  likely  that  here,  as  before,  some  retention  must  be  recognized. 
It  can  not  be  very  great,  however,  and  an  excretion  of  not  less  than 
90  per  cent  of  the  ingested  copper  is  indicated.  The  food  contained 
no  oysters  or  other  substance  known  to  contain  more  than  traces  of 
copper,  and  it  is  likely  that  the  experiments  show  the  normal  behavior 
of  copper  in  moderate  doses.  Beyond  some  nausea  the  men  did  not 
complain  of  bad  feelings  following  the  taking  of  the  copper. 

It  may  be  in  order  here  to  refer  to  some  experiments  bearing  on  the 
fate  of  the  copper  compound  contained  in  peas,  in  the  alimentary 
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tract.  This  compound  is  usually  described  as  a  copper  salt  of 
phyllocYanin,  one  of  the  chlorophyll  constituents,  and  is  known  to  be 
relatively  stable.  In  a  series  of  tests  I  found  that  crushed  and  cooked 
peas  when  subjected  to  digestion  with  an  active  pancreas  ferment, 
'^panase,"  and  then  with  pepsin  and  weak  hydrochloric  acid,  left  a 
residue  in  which  the  copper  appeared  to  be  as  firmly  combined  as  in 
the  original.  The  liquid  over  the  residue  gave  no  tests  for  copper. 
The  residue  still  remained  bright  green  after  a  long  digestion  with 
pancreatin,  and  the  whole  behavior  points  to  the  remarkable  stability 
of  the  copper-chlorophyll  complex.  This  complex  is  contained  in 
the  hull  or  bran  of  the  pea. 

Weak  sodium  sulphide  attacks  this  compound  slowly  and  very 
superficially.  The  hull  remains  green  after  prolonged  digestion  with 
the  sulphide,  although  some  of  the  copper  is  removed  at  once. 

These  results  suggest  that  the  copper  compound  in  the  pea  may 
pass  into  and  down  the  intestine  without  suffering  much  change 
until  the  lower  stretches  are  reached,  where  decomposition  by  sul- 
phides may  occur.  This  decomposition  may  be  only  partial.  In 
other  words,  a  part  of  the  copper-chlorophyll  complex  may  persist 
and  be  excreted  from  the  body  as  such. 

Another  interesting  observation  having  some  bearing  on  the 
question  is  this:  The  fat  residues  obtained  by  extracting  the  dried 
feces  with  ether  were  always  green  during  the  time  of  feeding  with 
the  colored  peas,  and  examination  showed  that  the  color  was  due  to 
something  having  the  reactions  of  chlorophyll,  which  is  soluble  in 
oils  as  well  as  in  ether.  The  presence  of  this  color  may  be  inter- 
preted in  two  ways.  It  may  come  from  the  chlorophyll  liberated 
from  the  copper  or  it  may  be  due  to  an  excess  of  the  coloring  matter 
in  the  peas  beyond  that  which  would  combine  with  the  copper.  In 
some  samples  of  peas  tested  this  excess  was  found,  and  the  fact  has 
an  important  bearing  on  the  question  of  the  stability  and  insolubility 
of  the  copper  combination.  If  copper  were  present  in  excess  of  the 
chlorophyll,  its  behavior  in  the  alimentary  tract  might  be  very 
different. 

GENERAL  SUMMARY  FROM  THE  WHOLE  WORK. 

It  is  by  no  means  a  simple  matter  to  reach  a  conclusion  as  to  the 
effects  of  copper  dosage  from  a  study  of  the  results  obtained  during 
the  time  of  feeding  with  coppered  peas.  It  is  true  that  in  subject 
No.  2A  we  have  apparently  a  bad  effect,  but  in  many  respects  this 
man  developed  peculiarities  in  the  fore  period  which  may  have  led 
to  the  bad  mental  and  physical  condition  in  the  dosage  periods.  It 
is  true  also  that  the  man  was  badly  nauseated,  as  soon  as  he  began 
the  high  dosage  with  peas,  but  he  appeared  to  be  in  a  condition 
where  peas  in  any  form  occasioned  nausea.     It  is  further  true  that  a 
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dose  of  copper  sulphate  in  milk  could  be  taken  when  peas  could  not, 
I  am  therefore  of  the  opinion  that  no  very  positive  conclusion  as  to 
the  harmful  effect  should  be  drawn  from  the  experiment  with  this 
man. 

Leaving  the  case  of  subject  No.  2A  out  of  consideration,  we  find  a 
somewhat  colorless  record  for  four  of  the  squad  through  the  eighth 
period.  The  men  became  very  tired  of  peas,  and  on  this  account 
suffered  some  little  loss  of  appetite.  But  we  find  no  marked  symp- 
toms as  shown  by  the  clinical  record  or  the  observations  on  metab- 
olism in  subjects  Nos.  1,  3,  4,  and  6.  Changes  in  weight  were 
unimportant  and  irregular  through  the  eighth  period,  and  the  various 
factors  drawn  from  the  examinations  of  the  blood  pointed  to  no 
definite  changes. 

On  the  whole  it  must  be  said  that  the  dosage  with  coppered  peas 
failed  to  show  an  appreciably  harmful  effect  in  any  case  except, 
perhaps,  subject  No.  5.  This  man  began  to  be  nauseated  in  the 
eighth  period  and  to  show  traces  of  albumin  in  his  urine,  which 
continued  throughout  the  dosage  periods.  There  appeared  to  be 
also  some  increase  in  the  white  and  red  cells  found  in  the  urine,  and 
the  change  was  sufliiciently  marked  to  attract  attention.  Something 
will  be  said  later  concerning  the  albuminuria  of  this  man  which 
throws  more  light  on  his  case. 

Passing  from  the  dosage  with  coppered  peas  to  the  ingestion  of 
copper  sulphate,  the  case  is  somewhat  different.  It  is  true  that  in 
this  latter  form  of  administration  the  sulphate  is  allowed  to  react 
with  an  excess  of  some  substance  capable  of  forming  a  precipitate 
with  the  copper.  Milk  was  most  frequently  employed,  and  the 
protem  present  was  always  in  great  excess.  But  one  thing  is  true  of 
all  these  combinations,  viz,  the  precipitates  give  up  their  copper 
rather  readily  to  dilute  hydrochloric  acid.  The  combination  in  peas 
is  in  this  respect  relatively  stable  as  shown  above,  and  an  amount 
up  to  150  to  200  milligrams  per  kilogram  may  be  so  fixed.  In  experi- 
ments made  in  my  laboratory  I  found  that  while  larger  weights  of 
copper  may  be  taken  up  by  peas  a  part  may  be  readily  dissolved  out 
by  dilute  acids.  This  removable  fraction  is  possibly  analogous  to 
the  combination  with  the  proteins  of  milk;  while  insoluble  in  water 
it  is  dissolved  easily  in  acids  as  weak  as  the  hydrochloric  acid  of  the 
gastric  juice,  and  this  fact  is  not  without  importance  when  we  con- 
sider the  behavior  of  the  two  kinds  of  products  in  digestion. 

Beginning  with  the  tenth  period,  we  have  for  all  the  men  a  moderate 
dosage  in  the  form  of  greened  peas,  and  a  dose  four  times  as  great, 
approximately,  in  the  form  of  copper  sulphate.  The  effect  of  this 
dosage  appears  in  several  directions.  We  have,  first,  for  every  man 
a  marked  condition  of  nausea  at  meals.  This  was  to  be  expected, 
but  it  is,  probably,  the  least  important  of  the  disturbances  noted. 
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In  the  case  of  subject  No.  5  the  appearance  of  albumin  in  the  eighth 
period  continued  in  the  tenth,  and  to  such  an  extent  that  it  was 
thought  advisable  to  withdraw  the  copper  from  the  diet  of  this  man 
through  the  whole  of  the  next  period.  Even  after  dropping  the 
copper,  albumin  remained  and  continued  into  the  twelfth,  or  after, 
period.  During  the  folio wmg  months  albumin  remained  absent. 
It  will  be  noted  that  the  other  subjects  were  not  affected  in  the 
same  way. 

Later  observations  on  subject  No.  5  have  suggested  an  explanation 
for  the  persistence  of  albumin  in  his  case.  During  all  the  time  of  the 
expermient  he  carried  papers,  and  this  occupation  he  followed  later. 
Nearly  a  year  after  the  conclusion  of  the  copper  investigations  I 
carried  out  a  series  of  tests  on  a  large  number  of  students  as  to  the. 
occasional  appearance  of  albumin  and  casts.  These  observations 
were  in  no  wise  related  to  the  present  investigation.  This  young 
man  happened  to  be  one  of  the  subjects  brought  under  observation, 
and  it  was  found  that  his  urine  of  certain  days  began  to  show  albumin. 
Inquiry  disclosed  the  fact  that  on  these  days  he  did  about  twice  his 
usual  work,  because  of  the  absence  of  a  companion.  In  following  up 
the  matter  it  was  proved  that  albumin  always  appeared  on  Sunday, 
when  he  had  a  large  bundle  of  papers  to  carry  and  when  he  made 
many  trips  to  the  top  floors  of  apartment  buildings.  On  giving  up 
this  work  the  albumin  disappeared  completely,  as  shown  by  daily 
tests,  and  tests  were  made  several  times  during  the  day. 

It  is  possible  that  an  increased  amount  of  work  from  the  paper 
route  had  an  effect  in  overstraining  the  kidneys,  as  was  the  case  on 
a  former  occasion,  when,  in  addition  to  carrying  papers  morning  and 
evening,  this  man  tried  to  work  in  a  store  during  the  day.  Albumin 
very  soon  appeared  in  traces  in  the  urine,  to  disappear  on  dropping 
the  store  work. 

While  it  is  not  possible  to  attach  a  very  sharp  meaning  to  the 
results  of  the  mercuric  chloride  test  with  the  feces,  the  so-called 
hydrobilirubin  test,  it  is  well  to  call  attention  to  the  experience  with 
subject  No.  3  in  this  respect.  In  all  the  subjects  there  were  occa- 
sional rather  strong  reactions  in  the  later  periods  and  even  in  the 
after  period  with  this  reagent,  but  the  feces  of  subject  No.  3  in  the 
tenth  period,  highest  dosage,  showed  a  reaction  entirely  beyond 
anythmg  in  our  previous  experience.  The  intensity  of  the  reaction 
was  certainly  abnormal;  unfortunately  its  significance  can  not  be 
explained. 

During  the  time  of  high  dosage  most  of  the  men  suffered  from  fre- 
quent attacks  of  pains  in  the  bowels  and  from  diarrhea.  In  a  number 
of  cases  the  condition  of  discomfort  was  very  pronunced,  but  disap- 
peared at  the  end  of  the  dosage  periods.  It  seems  necessary  to  asso- 
ciate the  phenomena  in  this  direction  with  the  administration  of  the 
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copper.  While  nausea  may  frequently  be  accounted  for  as  a  result 
of  a  psychic  disturbance,  the  pains  in  the  bowels  and  the  oft  recorded 
diarrhea  can  not  be  so  explained.  It  should  be  noted  that  as  a  rule 
the  men  made  no  complaint  of  other  symptoms  of  abnormal  condi- 
tion, and  hence  they  are  usually  described  as  in  ^'good  medical  condi- 
tion.'' This  report  expresses  their  own  description  of  their  feelings 
from  day  to  day. 

In  respect  to  the  blood  examinations,  it  may  be  said  that  the 
departures  from  the  normal  variation  in  the  several  factors  are  not  very 
marked,  but  it  is  noteworthy  that  for  all  the  men  there  was  a  drop 
in  hemoglobin  in  the  fifth  period,  which  was  one  of  the  lower  dosage 
periods.  Subject  No.  3  shows  a  plain  drop  in  hemoglobin  in  the 
so-called  medium  dosage  periods,  and  a  marked  drop  in  the  tenth  or 
highest  dosage  period.  Subject  No.  4  shows  also  rather  low  hemoglo- 
bin in  the  fifth,  seventh,  and  tenth  periods  and  somewhat  diminished 
red  counts  about  the  same  time.  Subject  No.  5  shows  diminished 
hemoglobin  after  the  fourth  period,  to  improve  somewhat  after  the 
tenth.  The  red  counts  run  down  especially  in  the  eighth  and  tenth 
periods.  Subject  No.  6  shows  the  principal  variations  from  the 
normal  in  the  rest  periods;  which  results  are  difficult  of  interpreta- 
tion unless  it  be  admitted  that  here  a  possible  effect  of  the  copper  is 
delayed  in  its  appearance. 

On  the  whole  the  clinical  observations  appear  to  point  to  some 
effects  of  copper  administration  which  must  be  classed  as  harmful, 
and  this  is  perhaps  most  clearly  shown  in  a  general  loss  of  weight  for 
all  the  subjects.  This  loss  of  weight  is  more  marked  than  is  the 
decline  in  the  consumption  of  protein  food.  It  seems  to  run  more 
nearly  parallel  with  the  utilization  of  the  nitrogen  to  be  referred  to 
below. 

Turning  now  to  the  results  of  the  metabolism  experiments,  aheady 
discussed,  it  appears  that  we  have  some  good  grounds  for  suspecting 
a  deleterious  effect  of  the  copper  ingestion.  This  shows  in  a  lowered 
protein  utilization  for  most  of  the  men  in  the  last  part  of  the  experi- 
ment. 

Attention  has  been  called  to  certain  anomalies  in  the  distribution 
of  nitrogen  shown  in  the  metabolism  of  some  of  the  men.  There  is 
no  question  about  the  fact  of  the  relative  increase  of  the  purine 
fraction  at  the  expense  of  the  uric  acid,  but  the  bearing  of  this  on  the 
behavior  of  the  copper  does  not  immediately  follow.  The  irregular 
distributions  come  in  the  last  part  of  the  experiment,  where  the 
dosage  was  with  copper  in  the  form  of  sulphate,  and  the  most  natural 
inference  would  be  that  in  the  subjects  where  they  occur  some  modi- 
fication of  the  usual  purine  transformation  has  taken  place  as  a 
result  of  the  alterations  brought  about  in  the  liver  by  the  passage  of 
greater  amounts  of  copper  to  that  organ.     The  change  was  the  most 
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marked  in  subject  No.  3;  who  showed  irregularities  in  other  directions 
also. 

Other  metaboHsm  changes  did  not  appear  to  have  any  practical 
significance  in  sho\ving  a  bad  effect  of  the  copper. 

GENERAL  CONCLUSIONS. 

In  reviewing  the  whole  work  it  is  evident  that  we  have  two  some- 
what distinct  conditions.  During  the  lower  dosage  periods  with 
copper  in  peas  our  records  point  to  nothing  which  may  be  clearly 
appHed  in  showing  a  harmful  action  of  the  metal.  It  appears  that 
100  grams  daily  of  peas  containing  10  milligrams  of  copper  occasioned 
no  marked  disturbance  beyond  the  distaste  for  the  peas  themselves. 
In  carefully  coppered  peas  it  would  be  possible  to  have  an  amount 
of  copper  as  low  as  5  milligrams  per  100  grams,  with  preservation 
of  the  green  color,  and  if  ingestion  were  limited  to  50  grams  per 
day,  which  would  be  a  high  monthly  average,  it  is  likely  that  no 
effect  would  be  observed  from  it. 

On  the  other  hand,  much  of  the  coppering  seems  to  be  carelessly 
done,  and  it  is  possible  to  add  several  hundred  milligrams  per 
kilogram  to  peas.  The  peculiar  chlorophyll  derivative  which  seems 
to  fijj:  the  C(5pper  is  not  abundant  enough  in  the  food  to  ^  so  large 
an  amount,  and  in  consequence  we  have  a  part  of  the  copper  in  a 
form  which  is  probably  as  active  as  that  in  our  milk  dosage.  There 
is  undoubtedly  a  difference  in  the  behavior  of  the  copper  when 
combined  in  these  different  forms,  and  it  may  not  be  possible  to 
draw  a  conclusion  as  to  the  action  of  copper,  as  properly  used  in  a 
chlorophyll-containing  vegetable,  from  the  action  of  copper  sulphate 
in  protein  combination.  About  the  only  conclusion  that  we  may 
legitimately  draw  from  our  low  dosage  experiments  is  that  it  may 
be  difficult  to  feed  enough  peas — and  this  may  be  even  more  truly 
the  case  with  certain  other  vegetables — to  ingest  copper  in  amount 
sufficient  to  produce  a  harmful  action,  as  show:n  by  clinical  and 
metaboUsm  observations. 

On  the  other  hand,  it  is  certainly  true  that  copper  sulphate  as 
ingested  with  milk  or  beer  through  periods  of  some  weeks  is  far 
from  being  harmless  or  free  from  easily  observed  effects.  The 
copper  in  this  form  has  apparently  a  physiological  action  distinct 
from  that  in  the  peas,  and  is  unquestionably  more  active.  It  seems 
to  me  that  the  behavior  of  the  copper  is  not  so  much  a  question  of 
the  amount  as  it  is  a  question  of  the  manner  of  combination.  From 
this  point  of  view  experiments  in  which  copper  sulphate  is  fed  in 
capsules  or  in  liquids  with  which  it  does  not  combine  chemically, 
might  lead  to  conclusions  having  little  bearing  on  the  question  of  the 
behavior  of  copper  in  the  few  foods  in  which  it  actually  occurs. 
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Gopp^^i  ia  added  to  peas  and  other  vegetables  almost  solely  on 
account  of  the  green  cplor  it  imparts.  Its  preservative  action 
is  relatirely  low,  in  the  quantities  used,  and  besides  there  would  be 
no  occasion  to  employ  it  in  that  way,  as  the  products  to  which  it  is 
added  are  cooked  and  packed  in  sealed  ca^ns. 

The  addition  of  copper  salts  to  peas  and  other  vegetables  has 
unquestionably  the  effect  of  suggestiag  to  the  user  greater  freshness 
than  may  be  actually  the  case.  While  a  very  old  pea  may  not  be 
easily  colored,  it  is  true  that  peas  which  have  begun  to  harden, 
and  are  far  from  the  young  or  fresh  stage,  may  be  given  enough 
copper  to  materially  brighten  their  appearance.  In  this  way,  it  is 
clear,  a  certain  kind  of  iaferiority  is  covered  up. 

It  can  not  be  said  that  the  small  amount  of  copper  necessary  in 
fixing  the  color  in  peas  and  other  vegetables  is  sufficient  to  injuriously 
affect  the  quality  or  strength  of  the  same  as  far  as  the  actual  food 
value  is  concerned,  but  whether  this  addition  is  itijurious  to  health, 
or  not,  must  depend  to  some  extent,  in  the  light  of  what  has  been 
said  above,  on  the  amount  of  copper  present,  and  on  the  form  of 
combination.  If  the  amount  is  small,  not  over  10  milligrams  in  the 
food  of  daily  consumption,  and  if  it  is  firmly  held  in  a  stable,  insol- 
uble chlorophyll  combination,  the  chlorophyll  being  ab'undant  for 
the  purpose,  it  seems  evident  that  no  marked  injurious  action  which 
may  be  recognized  by  clinical  observations  may  be  assumed  to 
follow  from  the  ingestion  of  the  coppered  vegetable. 

An  appreciable  retention  of  copper  presents,  however,  another 
phase  of  the  problem  which  must  have  due  weight,  since  it  is  altogether 
probable  that  such  retention  must  have  some  deleterious  action  on 
the  liver,  or  other  organ  where  it  occurs. 

If,  in  the  coppering  of  vegetables,  an  excess  of  the  metallic  salt  is 
employed,  an  injurious  action  of  this  copper  may  certainly  be  affirmed. 
This  danger  is  not  a  remote  one,  as  a  high  copper  content  of  cans  of 
peas,  with  copper  in  the  liquor  as  well  as  in  the  solid,  has  frequently 
been  reported.  In  our  laboratory  experiments  we  have  been  able 
to  show  that  an  excessive  amount  of  copper  may  be  easily  added 
and  loosely  held,  in  some  other  than  the  ordinary  chlorophyll  com- 
bination. As  long  as  this  possibility  is  present  the  whole  coloring 
process,  involving  the  use  of  a  heavy  metallic  salt,  must  be  looked 
upon  with  distrust,  and  must  be  considered  as  highly  objectionable. 
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ABSORPTIOX  AND  DISTRIBUTION  OF  COPPER  WHEN 
COPPERED  VEGETABLES  ARE  EATEN. 


By  Russell  H.  Chittenden. 


Of  the  questions  certified  to  the  Referee  Board  of  Consulting  Scien- 
tific Experts  by  the  Secretary  of  Agriculture  bearing  on  sulphate  of 
copper  or  other  copper  salts,  the  writer  has  given  special  attention 
to  the  third,  namely:  Are  vegetables  which  have  been  greened  with 
copper  salts  adulterated  because  they  contain  any  added  poisonous 
0^  other  added  deleterious  ingredient  which  may  render  such  articles 
injurious  to  health  ? 

Soluble  copper  salts  are  well  known  to  have  poisonous  action  when 
taken  in  sufficient  quantities  by  man  or  animals.  How  far  this 
toxic  action  may  show  itself  when  the  copper  exists  in  more  or  less 
insoluble  form,  as  when  combined  with  such  articles  of  food  as  peas, 
beans,  and  other  kindred  products,  is  not  so  clear.  It  is  well  known 
to  toxicologists  that  copper  salts  have  a  strong  affinity  for  albuminous 
and  other  kindred  material,  forming  compounds  of  varying  degrees 
of  stabihty,  and  it  might  be  assumed  that  small  quantities  of  copper 
in  such  form  as  it  exists  in  greened  vegetables  when  taken  into  the 
system  would  not  be  absorbed.  On  the  other  hand,  if  the  copper 
present  in  greened  vegetables  is  absorbed  from  the  gastrointestinal 
tract  when  such  greened  foods  are  eaten,  even  though  in  very  small 
amounts,  then  such  coppered  foods  must  be  considered  as  liable  to 
prove  dangerous  to  health.  If  copper  as  present  in  greened  vege- 
tables can  be  absorbed  into  the  blood  when  the  vegetables  are  eaten, 
there  is  the  probabiUty  that  copper  may  accumulate  in  some  part 
of  the  system,  in  the  different  tissues  and  organs  of  the  body,  and 
thus  eventually  do  harm. 

The  experiments  about  to  be  described  were  therefore  directed 
primarily  to  ascertaining  how  far  copper  is  absorbed  and  to  what 
degree  it  is  deposited  in  the  oi^ans  and  tissues  of  the  body  when 
taken  in  small  doses  in  combination  ^\'ith  a  food  such  as  canned  peas. 

THE  AMOUNT  OF  COPPER  IN  GREENED  PEAS. 

Various  brands  of  imported  peas,  bearing  on  the  label  the  state- 
ment that  they  were  colored  with  sulphate  of  copper,  were  purchased 
in  the  open  market,  and  the  amount  of  copper  contained  in  them 
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was  determined  by  the  method  described  in  the  1910  bulletin  of  the 
Connecticut  Agricultural  Experiment  Station,  the  copper  being  finally 
weighed  as  cupric  oxide,  CuO.  The  following  results  are  typical  of 
what  was  found: 

Milligrams  of  copper  (Cu)  per  hilogram  of  drained  peas.^ 

Brand.  Mgs. 

Cresca  Pinard,  petits  pois 19  g 

Cresca  Pinard,  petits  pois — extra  fins 61,  2 

Le  Soleil  Malines,  petits  pois — extra  fins 40,  6 

Le  Soleil  Malines,  Moyens  No.  1 27.  8 

Le  Soleil  Malines,  Moyens  No.  1  (another  lot) 69.  5 

Le  Soleil  Malines,  petits  pois,  Moyens  No.  1 43,  7 

Le  Soleil  Malines,  Moyens  No.  1  (sample  from  24  cans) 47.  8 

Do 56.5 

Do 70.9 

The  above  results  give  the  amounts  of  copper  contained  in  the 
various  samples  of  peas  when  freed  from  the  liquor  present  in  the 
cans.  The  method  of  procedure  was  to  drain  the  peas,  when  the  cans 
were  opened,  on  a  fine  sieve  for  one  minute,  using  only  the  soHd 
matter  on  the  sieve  for  analysis.  It  will  be  noted  that  there  is  great 
variation  in  the  content  of  copper  in  different  samples  of  the  same 
brand.  The  liquor  with  which  the  peas  are  mixed  in  the  can  like- 
wise contains  copper.  The  following  results  show  the  amounts  of 
copper  present  in  the  liquor  surrounding  the  peas  in  the  cans  in  dif- 
ferent brands: 

Milligrams  of  copper  per  kilogram  of  liquor. 
Brand.  Mgs. 

Cresca  Pinard,  petits  pois 12.  3 

Cresca  Pinard,  petits  pois — extra  fins 8.  9 

Le  Soleil  Malines — extra  fins 5.  9 

Le  Soleil  Malines,  Moyens  No.  1 24.  5 

Le  Soleil  Malines,  Moyens  No.  1  (another  lot) 24.  5 

From  these  results  it  is  seen  that  the  liquor  which  surrounds  the 
peas  in  the  original  containers  has  in  it  a  small  but  appreciable 
amount  of  copper.  How  much  of  this  copper  is  actually  in  solution 
and  how  much  is  contained  in  the  sediment  and  debris  that  passes 
through  the  fine  sieve  we  have  not  attempted  to  determine. 

Several  brands  of  domestic  canned  peas  subjected  to  the  same 
methods  of  analysis  as  were  employed  with  the  imported  peas  failed 
to  show  even  a  trace  of  copper,  either  in  the  peas  or  in  the  surround- 
ing liquor. 

The  copper  contained  in  the  imported  peas  is  apparently  quite 
closely  combined  with  the  substance  of  the  pea.  Even  when  the 
peas  were  subjected  to  the  action  of  2  per  cent  hydrochloric  acid  or 
1  per  cent  potassium  hydroxide  solution  for  three  days  at  room 
temperature  no  copper  was  extracted  that  could  be  detected  in  the 

1  The  figures  given  are  the  averages  of  duplicate  or  of  several  analyse^. 
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filtered  fluid  by  hydrogen  sulphide.  The  same  negative  result  was 
obtained  when  the  coppered  peas  were  treated  mth  boiling  2  per 
cent  hydrochloric  acid  or  1  per  cent  solution  of  potassium  hydroxide 
for  three  to  five  minutes. 

FEEDING  EXPERIMENTS  WITH  DOGS. 

Eight  dogs,  representing  diflPerent  types,  were  selected  and  divided 
into  three  groups.  Group  1  was  composed  of  two  dogs  to  serve  as 
controls.  To  these  animals  no  copper  was  fed.  Group  2  was  com- 
posed of  four  dogs.  To  all  these  animals  coppered  peas  containing 
a  known  amount  of  copper  were  fed  daily.  Group  3  was  composed 
of  two  dogs  which  were  fed  daily  a  definite  amount  of  copper  in  the 
form  of  copper  sulphate.  AU  of  the  dogs  were  given  what  might  be 
termed  a  normal  diet  composed  of  meat,  cracker  meal,  bones,  etc., 
in  suflB.cient  amounts  to  mamtain  body  weight,  but  without  strict 
adherence  to  definite  quantities.  To  the  animals  of  Group  2  cop- 
pered peas  were  added  to  the  diet,  and  to  one  dog  of  Group  1  domestic 
peas  without  copper  were  fed. 

The  experiment  was  divided  into  periods  of  10  days,  six  periods 
in  all.  making  a  total  of  60  days  or  two  months.  The  animals  were 
confined  in  separate  cages  suitably  constructed  for  the  collection  of 
all  urine  and  feces  passed.  The  urme  and  feces  of  each  animal  were 
properly  preserved  and  analyses  made  for  copper  of  the  mixed  and 
sampled  urine,  and  likewise  of  the  mixed  and  sampled  feces,  for  each 
10-day  period.  At  the  termination  of  the  60  days  the  animals  were 
chloroformed,  a  careful  autopsy  of  each  made,  and  the  organs  and 
tissues  analyzed  for  copper. 

Dog  No.  1  was  a  bull  terrier  dog,  purchased  of  a  dog  fancier; 
nearly  1  year  old;  weight  13.8  kilos.     Brother  of  dog  Xo.  3. 

Dog  Xo.  2  was  a  brown  mongrel  dog;  young,  but  full  grown;  weight 
12.6  kilos. 

Dog  Xo.  3  was  a  bull  terrier  dog,  purchased  of  a  dog  fancier;  nearly 
1  year  old;  weight  10.6  kilos.     Brother  of  dog  Xo.  1. 

Dog  Xo.  4  was  a  fox  terrier  bitch;  young,  but  had  borne  pups; 
weight  8.6  kilos. 

Dog  No.  5  was  a  Boston  bull  bitch;  had  just  borne  pups;  was  prob- 
ably 3  or  4  years  old;  weight  11  kilos. 

Dog  Xo.  6  was  a  young  white  bull  dog;  weight  9.6  kilos. 

Dog  Xo.  7  was  a  brindle  bitch;  young,  and  had  not  borne  pups; 
about  1  year  old;  weight  8.6  kilos. 

Dog  Xo.  8  was  a  mongrel  bitch;  3'oung,  but  full  grown;  weight  11.8 
kilos. 

The  feeding  of  the  dogs  with  copper  began  on  the  morning  of  April 
29,  1911,  the  first  period  of  10  days  extending  to  May  9.  On  this  day 
the  second  period  of  10  days  was  commenced,  the  feces  of  the  two 
periods  being  separated  by  the  giving  of  a  carmine  capsule  on  the 


438 


COPPER  AND   THE   HEALTH    OF   MAN". 


morning  of  the  9th.  The  periods  were  continuous,  the  sixth  period 
commencing  on  June  18  and  terminating  at  the  close  of  June  27. 
The  dogs  were  chloroformed  in  order  from  June  29  to  July  1,  with 
the  exception  of  dog  No.  8,  which  was  chloroformed  on  June  9  owing 
to  her  poor  condition. 

Weights  ^  of  the  dogs  in  the  different  periods  of  the  experiment,  in  kilograms. 


Dog. 

Period  1, 
Apr.  29- 
May8. 

Period  2, 
May.- 

Period  3, 
May  19- 

Period  4, 
May  29- 
June  7. 

Period  5, 

June  8- 

17. 

Period  6, 

June  18- 

27. 

Group  1,  controls: 

13.8 
12.6 

10.6 
8.6 

11.0 
9.6 

8.6 
11.8 

13.8 
12.6 

11.2 
8.2 
9.8 
9.6 

8.4 
11.4 

15.0 
12.4 

11.8 
8.2 
9.8 
9.8 

8.2 
11.2 

15.0 
12.8 

12.4 
8.2 
9.8 
9.8 

8.6 
11.0 

15.2 
13.0 

12.8 
8.2 
9.6 

10.2 

8.8 
9.0 

15  8 

No.  2 

13  0 

Group  2: 

No.  3 

13  4 

No.  4 

8  2 

No.  5  -■ 

No.  6 

10  2 

Group  3: 

No.7 

8  8 

No.  8 

1  The  figures  given  are  the  weights  of  the  animals  at  the  beginning  of  each  period. 

From  these  data  it  is  seen  that  dogs  Nos.  1  and  3  gained  steadily 
in  weight  throughout  the  experiment.  Dogs  Nos.  2,  4,  6,  and  7 
remained  fairly  constant  in  weight  or  imderwent  only  a  slight  change. 
Dog  No.  5  lost  weight  during  the  first  period,  after  which  she  remained 
constant.  Dog  No.  8,  on  the  other  hand,  lost  weight  slightly  but 
steadily  during  the  first  three  periods.  During  the  fourth  period  the 
loss  in  weight  was  very  marked,  a  condition  coincident  with  other 
changes  to  be  referred  to  later. 

Amount  of  copper  fed  daily  in  coppered  peas  and  as  copper  sulphate. 


Dog. 


Periods  1  and  2, 
Apr.  29-May  18. 


Period  3,  May 
19-28. 


Period  4,  May 
29- June  7. 


Period  5,  June 

8-17. 


Period  6,  June 
18-27. 


Group  1,  controls 
No.l 

No.  2 

Group  2: 

No.3 

No.  4 

No.5 

No.  6 

Group  3: 

No.7 

No.8 


58  gms.  domes- 
tic peas,  no 
copper. 

No  peas,  no 
copper. 

45  gms.  cop- 
pered peas, 
2.15mg.  Cu. 

36  gms.  cop- 
pered peas, 
1.72mg.Cu. 

48  gms.  cop- 
pered peas, 
2.29  mg.  Cu. 

41  gms.  cop- 
pered peas, 
1.96  mg.  Cu. 

1.75  mg.  Cu  as 
copper  sul- 
phate. 

2.37  mg.  Cu  as 
copper  sul- 
phate. 


116  gms.  domes- 
tic peas,  no 
copper. 

No  peas,  no 
copper. 

90  gms.   cop- 


4.29  mg.  Cu. 

72  gms.  cop- 
pered peas, 
3.45  mg.  Cu. 

96  gms.  cop- 
pered peas, 
4.58  mg.  Cu. 

82  gms.  cop- 
pered peas, 
3.90  mg.  Cu. 

3.50  mg.  Cu  as 
copper  sul- 
phate. 

4.74  mg.  Cu  as 
copper  sul- 
phate. 


98  gms.  domes- 
tic peas,  no 
copper. 

No  peas,  no 
copper. 

76  gms.  cop- 
pered peas, 
4.29  mg.  Cu. 

61  gms.  cop- 
pered peas, 
3.45  mg.  Cu. 

81  gms.  cop- 
pered peas, 
4.58mg.  Cu. 

69  gms.  cop- 
pered peas, 
3.90  mg.  Cu. 

3.50  mg.  Cu  as 
copper  sul- 
phate. 

4.74  mg.  Cu  as 
copper  sul- 
phate. 


98  gms.  domes- 
tic peas,  no 
copper. 

No  peas,  no 
copper. 

76   gms.   cop- 


4.29mg.Cu. 

61  gms.  cop- 
pered peas, 
3.45  mg.  Cu. 

81  gms.  cop- 
pered peas, 
4.58  mg.  Cu. 

69  gms.  cop- 
pered peas, 
3.90  mg.  Cu. 

3.50  mg.  Cu  as 
copper  sul- 
phate. 

4.74  mg.  Cu  as 
copper  sul- 
phate. 


108  gms.domes- 
tic  peas,  no 
copper. 

No  peas,  no 
copper. 

92  gms.  cop 
pered  peas 
6.52  mg.  Cu. 

59  gms.  cop 
pered  peas 
4.18mg.Cu. 

68  gms.  cop 
pered  peas 
4.82mg.Cu. 

72  gms.  cop 
pered  peas 
S.llmg.Cu. 

4.32  mg.  Cu  as 
copper  sul- 
phate. 
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During  the  first  two  periods,  namely,  for  20  days,  all  of  the  animals, 
excepting  those  of  the  control  group,  received  copper  daily,  either 
in  the  form  of  coppered  peas  or  as  copper  sulphate,  equal  to  0.2 
milligram  of  metallic  copper  per  kilogram  of  body  weight.  Dur- 
ing periods  3,  4,  and  5  the  dosage  of  copper  was  doubled,  so 
that  each  animal,  excepting  those  of  the  control  group,  received 
daily  0.4  milligram  of  metallic  copper  per  kilogram  of  bod}'  weight, 
either  in  the  form  of  coppered  peas  or  as  copper  sulphate.  During 
the  sixth  period,  i.  e..  the  last  20  days,  the  dosage  was  increased  to 
0.5  milligram  of  metallic  copper  per  kilogram  of  body  weight.  The 
peas  fed  were  moist,  thoroughly  cooked  by  steam,  and  made  pala- 
table for  the  dogs  by  an  admixture  of  hashed  meat  and  meat  broth. 

With  the  exception  of  dog  Xo.  8,  all  of  the  animals  remained  in 
good  condition  throughout  the  experiment.  Dog  Xo.  8,  however,  on 
May  29,  namely,  at  the  beginning  of  the  fourth  period,  havmg  had 
copper  in  the  form  of  copper  sulphate  for  30  days,  showed  in  her 
urine  some  blood.  Microscopic  examination  revealed  large  numbers 
of  red  blood  corpuscles  in  the  urine.  Tliis  bloody  condition  of  the 
urine  continued  more  or  less  noticeable  for  some  days.  The  animal, 
however,  had  a  good  appetite  and  appeared  in  her  usual  condition 
up  to  June  2.  On  June  9,  however,  her  condition  was  so  much  worse 
that  it  was  apparent  the  animal  would  not  live  long.  Her  appetite 
had  fallen  off.  and  on  this  date  she  would  not  take  food  or  water. 
Physical  examination  revealed  nothing  more  than  a  touch  of  mange, 
with  considerable  mucus  running  from  the  eyes  and  nose.  Body 
weight  had  fallen  off  very  noticeably.  On  the  afternoon  of  this  date 
the  dog  was  chloroformed.  At  the  autopsy  the  liver  was  found  to 
have  a  peculiar  appearance,  being  bright  red,  and  quite  soft  and 
spongy  to  the  touch.  The  alimentary  canal,  which  was  empty, 
seemed  perfectly  normal.  Xo  abnormal  appearance  was  presented 
in  any  organ  except  the  liver.  The  body  weight  of  the  dog  just  prior 
to  death  was  9.0  kilos.  Small  portions  of  the  organs  and  certain  of 
the  tissues  were  placed  in  Zenker's  fluid,  where  they  were  allowed  to 
stand  for  12  hours,  then  washed  in  running  water  for  12  hours,  after 
which  they  were  allowed  to  stand  in  50  per  cent  alcohol  and  a  little 
iodine  solution  for  24  hours.  They  were  then  transferred  to  70  per 
cent  alcohol  for  24  hours,  and  later  in  95  per  cent  alcohol  for  the  same 
length  of  time;  finally  in  absolute  alcohol.  The  pieces  of  tissues  so 
prepared  were  then  sent  to  Dr.  Theobald  Smith  on  June  12.  The 
major  portions  of  the  organs  and  tissues  were  placed  in  glass-stoppered 
jars  in  95  per  cent  alcohol  and  preserved  for  chemical  anah^sis. 

The  other  dogs  were  chloroformed  as  follows:  Xo.  1,  July  1,  9  a.  m.; 
Xo.  2,  July  1,  11  a.  m.;  Xo.  3,  June  30,  1.30  p.  m.;  Xo.  4,  June  30, 
8.30  a.  m.;  Xo.  5,  June  30,  10.30  a.  m.;  Xo.  6,  June  29,  2.30  p.  m.; 
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No.  7,  June  30,  3.30  p.  m.  The  autopsies  of  all  these  animals  were 
made  by  Dr.  Theobald  Smith  and  Dr.  Underhill.  Samples  of  the 
tissues  of  all  the  animals  were  preserved  in  Zenker's  fluid,  as  described 
in  the  case  of  dog  No.  8,  and  were  taken  by  Dr.  Theobald  Smith  for 
microscopic  examination.  All  the  organs  and  tissues  were  carefully 
weighed  when  they  were  removed  from  the  body,  and  the  larger 
portion  in  each  case  was  preserved  for  chemical  analysis  by  being 
placed  in  95  per  cent  alcohol. 


Weight  of  animals  and  of  fresh  organs  at  death} 

Dog. 

Entire 
animal. 

stom- 
ach. 

Small 
intes- 
tine. 

Liver. 

Kid- 
neys. 

Heart. 

Lungs. 

Spleen. 

Brain. 

Spinal 
cord. 

Kilos. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

No.  1 

17.2 

174 

515 

601 

82 

87 

132 

38 

70 

20 

2 

12.8 

80 

264 

392 

59 

114 

105 

27 

72 

20 

3 

14.2 

130 

431 

435 

65 

90 

105 

22 

72 

16 

4 

7.1 

68 

209 

285 

36 

43 

57 

12 

61 

17 

6 

9.7 

90 

303 

442 

57 

68 

66 

16 

59 

12 

6 

10.1 

121 

238 

435 

62 

73 

73 

20 

61 

13 

7 

9.1 

70 

248 

255 

58 

55 

64 

20 

65 

12 

8 

9.0 

80 

287 

273 

66 

62 

80 

24 

58 

12 

•  In  addition  to  these  organs  200  grams  of  muscle  from  the  back  were  taken  for  analysis. 

Analysis  of  the  tissues  for  absorbed  copper. — The  tissues  preserved 
in  alcohol  were  evaporated  to  dryness  (tissue  plus  the  alcohol), 
sulphuric  acid  being  added  to  the  mixture  in  quantities  sufficient  to 
insure  the  conversion  of  any  copper  present  to  sulphate.  In  most 
instances  all  the  material  was  used  for  a  single  analysis,  but  when 
there  was  sufficient  to  warrant  it,  and  especially  when  there  was 
evidence  of  copper,  as  with  the  liver,  duplicate  determinations  were 
made.  The  acid  residue  was  then  ignited  until  the  organic  matter 
was  destroyed,  after  which  the  ash  was  extracted  with  a  large  volume 
of  dilute  sulphuric  acid,  the  fluid  being  boiled  for  half  an  hour. 
The  solution  was  then  filtered,  concentrated,  neutralized  with  con- 
centrated ammonia,  2  to  3  cubic  centimeters  of  concentrated  hydro- 
chloric acid  added,  and  the  fluid  treated  with  hydrogen  sulphide. 
The  precipitate  formed  was  filtered  off  and  washed  with  hot  hydrogen 
sulphide  water.  It  was  then  fused  with  sulphur  and  sodium  car- 
bonate (equal  parts),  taken  up  in  water,  filtered,  and  the  precipitate 
washed  with  boiling  water.  The  precipitate  was  boiled  with  dilute 
nitric  acid,  filtered,  12  cubic  centimeters  of  concentrated  sulphuric 
acid  added,  and  the  mixture  boiled  down  to  5  cubic  centimeters  to 
dispel  nitric  acid.  The  solution  was  next  diluted  with  water,  ffitered, 
neutralized  with  ammonia,  2  to  3  cubic  centimeters  of  concentrated 
hydrochloric  acid  added,  and  then  treated  with  hydrogen  sulphide. 
The  precipitate  was  washed  with  hot  hydrogen  sulphide  water, 
dried,  incinerated,  and  weighed  as  cupric  oxide  (CuO). 
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Application  of  this  method  of  analysis  to  the  stomach,  small 
intestine,  heart,  lungs,  brain,  spinal  cord,  spleen,  and  muscle  failed 
to  reveal  even  a  trace  of  copper  in  any  of  these  organs  or  tissues. 

With  the  livers  and  kidneys,  however,  the  results  were  different. 
With  these  two  organs  the  presence  of  copper  was  demonstrated  in 
every  case.     With  the  livers  the  following  residts  were  obtained: 

Copper  in  the  liver. 


Total 

weight  of 

liver. 

Copi)er 

Copper 

Dog. 

(Cu) in 
entire 

(Cu)  per 
kilogram 

liver. 

of  tissue. 

Grams. 

Milligrams. 

Milligrams. 

No.l 

601 

7.2 

n.9 

2 

392 

7.0 

17.8 

3 

435 

18.0 

41.3 

4 

285 

8.1 

28.4 

5 

442 

10.9 

24.6 

6 

435 

12.8 

29.4 

7 

255 

13.0 

50.9 

8 

273 

18.0 

29.8 

»  Dog  No.  8,  having  been  chloroformed  June  9,  had  taken  copper  for  only  40  days,  instead  of  60  days,  as 
in  the  case  of  the  other  copper-fed  dogs. 

From  these  results  it  is  apparent  that  copper  when  ingested  with 
the  food  is  absorbed  from  the  gastro-intestinal  tract,  carried  to  the 
liver,  and  deposited  there  in  appreciable  quantities.  This  is  in 
harmony  with  the  generally  accepted  view  that  the  liver  of  man 
and  the  higher  animals  will  absorb  and  retain  certain  metallic 
poisons  even  when  very  minute  quantities  of  such  poisons  are 
taken.  The  small  amount  of  copper  always  found  in  the  human 
liver,  and  which  increases  in  amount  with  age,  is  attributed  to  the 
gradual  absorption  of  traces  of  copper  from  cooking  utensils  and 
other  sources,  followed  by  some  degree  of  accumulation  of  the 
absorbed  copper  in  the  liver.  While  under  ordinary  conditions  of 
life  this  accumulated  copper  may  not  amount,  even  in  the  aged,  to 
more  than  a  few  milligrams,  it  serves  to  illustrate  a  function  or 
power  which,  working  under  different  conditions,  may  lead  to  an 
excessive  accumulation  of  an  absorbed  poison.  Dogs  Nos.  1  and  2 
had  no  copper  in  any  form  added  to  their  food.  Dog  No.  1  had 
4.omestic  peas  daily  throughout  the  experiment  and  in  relatively 
large  amounts,  but  no  copper  could  be  detected  in  them  by  our 
methods  of  analysis.  Dog  No.  2  was  fed  an  ordinary  diet  of  meat, 
bones,  and  cracker  dust,  without  copper,  except  for  possible  traces 
such  as  may  be  present  from  unknown  sources.  Do^  No.  1  was 
from  good  stock,  and  prior  to  coming  to  the  laboratory  had  lived 
under  sanitary  conditions  where  care  was  presumably  taken  to 
insure  clean  and  healthful  food.  Dog  No.  2,  on  the  other  hand,  was 
a  mongrel  whose  life  had  been  spent  under  less  sanitary  conditions, 
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doubtless  foraging  for  himself  in  large  measure  and  presumably 
living  upon  such  odds  and  ends  of  food  as  could  be  picked  up.  In 
any  event,  the  liver  of  dog  No.  2  contained  more  copper  per  kilogram 
of  tissue  than  did  the  liver  of  dog  No.  1.  Both,  however,  furnish 
examples  of  the  amount  of  absorbed  copper  that  may  be  found  in 
the  livers  of  adult  dogs  feeding  upon  food  that  is  free  from  any 
appreciable  amounts  of  copper. 

The  four  dogs  fed  on  coppered  peas,  namely,  Nos.  3-6,  all  showed 
a  very  noticeable  amount  of  copper  in  the  liver.  Of  the  four  dogs, 
No.  3  showed  the  largest  amount  per  kilogram  of  tissue.  It  is  to  be 
remembered  that  these  four  dogs  were  fed  on  coppered  peas  daily 
for  a  period  of  60  days.  During  this  period  dog  No.  2  took  250 
milligrams  of  copper.  Dog  No.  4  during  the  same  period  took  188 
milUgrams  of  copper,  while  dog  No.  6  took  in  with  his  food  during 
the  60  days  212  milHgrams  of  copper.  It  is  perfectly  evident  from 
these  statements  that  even  when  the  copper  is  taken  in  such  a  rela- 
tively insoluble  form  as  exists  in  coppered  peas  a  fairly  large  fraction 
of  the  copper  ingested  is  deposited  in  the  liver.  One-tenth  to  one- 
twentieth  of  the  ingested  copper  may  be  found  in  this  organ  when 
the  copper  fed  is  m  the  form  of  coppered  peas.  With  dog  No.  7, 
where  copper  sulphate  was  fed  with  the  food,  the  amount  of  absorbed 
copper  in  the  liver  per  kilogram  of  tissue  was  noticeably  high,  50.9 
milligrams.  During  the  60  days  of  the  experiment  191  milUgrams 
of  copper  m  the  form  of  copper  sulphate  were  administered.  At  the 
death  of  the  animal  13  milligrams  of  copper  were  found  in  the  liver. 
This  is  not  widely  different  from  what  was  found  in  the  case  of  ani- 
mals fed  on  coppered  peas,  though  the  animal  being  small  the  copper 
per  kilogram  of  liver  tissue  is  relatively  large,  namely,  50.9  milligrams. 

In  the  kidneys  copper  was  found  in  every  instance,  but  the  amount 
was  surprisingly  smaU.  The  kidneys  of  these  dogs  weighed  from  36 
to  82  grams,  so  that  these  organs  in  any  one  animal  were  not  large. 
Still,  if  copper  was  present  to  any  appreciable  extent,  no  difficulty 
should  have  been  experienced  in  proving  its  presence.  In  only  one 
case,  however,  was  the  amount  of  copper  present  in  the  kidneys 
sufficiently  large  to  admit  of  being  weighed,  namely,  in  dog  No.  7, 
fed  on  copper  sulphate.  The  total  amount  of  copper  in  the  kidneys, 
expressed  as  metallic  copper,  was  1.6  milligrams.  In  the  other 
seven  dogs  the  amount  of  copper  present  was  too  small  to  be  weighed 
and  can  be  designated  only  as  a  trace.  It  is  thus  apparent  that 
copper  absorbed  from  the  gastro-intestinal  tract  is  not  eliminated 
to  any  great  degree  through  the  kidneys.  This  statement  is  verified 
by  the  results  obtained  in  the  analysis  of  the  urine  passed  by  the 
dogs  during  the  60  days  of  the  experiment.  The  following  table 
gives  the  volumes  of  urine  eliminated  by  the  dogs  during  each  10- 
day  period. 
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Total  volume  of  urine  for  each  period,  in  cubic  centimeters. 


Dog. 

Period  1. 

Period  2. 

Period  3. 

Period  4. 

Period  5. 

Period  6. 

No.l 

3,735 

3,790 

3,695 

3,815 

..,670 

4,810 

2 

2,330 

2,605 

2,460 

3,130 

2,880 

2,835 

3 

3,105 

3,885 

3,730 

3,125 

3,215 

4,775 

4 

1,960 

2,405 

2,860 

2,130 

1,880 

1,500 

5 

2,800 

2,875 

3,315 

2,700 

2,110 

2,760 

6 

1,795 

2,805 

3,835 

2,590 

2,235 

2,845 

7 

2,490 

2,655 

2,900 

2,965 

2,780 

2,890 

8 

2,835 

3,245 

3,330 

2,165 

1 

In  the  analysis  of  the  dogs'  urines  for  copper,  one-tenth  of  the 
mixed  urine  for  each  lO-day  period  was  used.  This  was  equivalent 
on  the  average  to  one  day's  urine.  Each  analysis,  therefore,  was 
made  \vith  a  volume  of  urine  ranging  from  175  to  375  cubic  centi- 
meters. The  urine  to  be  analyzed  was  made  acid  with  sulphuric 
acid,  and  the  fluid  evaporated  to  dryness.  The  remainder  of  the 
process  was  identical  with  the  process  already  described  under  the 
head  of  the  method  of  analysis  used  with  the  tissues.  All  of  the 
urines  of  the  eight  dogs  for  every  period  were  analyzed  carefully  for 
copper,  but  in  no  mstance  could  the  least  trace  of  copper  be  demon- 
strated. 

It  is  plain  from  the  foregoing  that  the  larger  part  of  the  copper 
taken  with  the  food,  either  as  coppered  peas  or  as  copper  sulphate, 
must  have  been  eliminated  with  the  feces.  The  absence  of  appreci- 
able quantities  of  copper  from  all  the  tissues  of  the  body,  with  the 
exception  of  the  liver,  together  with  the  absence  of  copper  in  the 
uriue,  plainly  points  to  excretion  of  absorbed  copper  through  the 
bile  and  thence  through  the  feces.  The  following  table  shows  the 
amounts  of  feces  passed  by  the  individual  dogs  in  the  different 
periods  of  the  experiment: 

Weights  of  air-dried  feces,  in  grams. 


Dog. 

Period  1. 

Period  2. 

Period  3. 

Period  4. 

Period  5. 

Period  6. 

No.l 

140 

147 

182 

144 

220 

168 

2 

135 

103 

123 

128 

92 

105 

3 

208 

187 

234 

265 

185 

203 

4 

81 

113 

113 

117 

117 

94 

5 

125 

139 

148 

176 

152 

127 

6 

180 

135 

123 

174 

127 

186 

7 

144 

116 

109 

116 

82 

113 

8 

141 

120 

101 

Analyses  of  the  feces  of  each  period  for  each  dog  were  made  by  the 
method  already  described  under  the  head  of  analysis  of  the  tissues. 
It  was  found  necessary,  however,  in  the  preliminary  treatment  of 
the  dried  feces  to  treat  with  a  fairly  large  quantity  of  concentrated 
sulphuric  acid  prior  to  ashing  the  material.  It  should  be  emphasized 
that  the  feces  of  the  individual  periods  were  sharply  separated  by  the 
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giving  of  a  carmine  capsule  at  the  beginning  of  each  lO-day  period. 
The  following  table  shows  the  amount  of  copper,  expressed  in  milli- 
grams of  metallic  copper,  contained  in  the  feces  of  each  10-day 
period  for  all  the  dogs  fed  with  coppered  peas.  The  table  also  con- 
tains, for  the  sake  of  comparison,  the  amount  of  copper,  expressed 
in  milligrams  of  metallic  copper,  taken  with  the  food  during  each 
10-day  period.  Finally,  it  should  be  stated  that  analyses  were  like- 
wise made  of  the  feces  of  the  two  control  dogs  for  each  10-day  period 
with  negative  results;  no  trace  of  copper  could  be  found  therein. 

Copper  fed  as  coppered  peas,  and  copper  found  in  the  feces,  expressed  in  milligrams  of  copper 
(Cu),  for  each  10-day  period. 


Period. 

Dog  No.  3. 

Dog  No.  4. 

Dog  No.  5. 

Dog  No.  6. 

Copper 

Copper 

Copper 

Copper 

Copper 

Copper 

Copper 

Copper 

fed. 

in  feces. 

fed. 

in  feces. 

fed. 

in  feces. 

fed. 

in  feces. 

1 

21.5 

20.4 

17.2 

17.2 

22.9 

23.9 

19.6 

12.1 

2 

21.5 

21.0 

17.2 

0) 

22.9 

27.9 

19.6 

18.4 

3 

43.0 

28.5 

34.4 

10.7 

45.8 

14.1 

39.2 

24.4 

4 

42.9 

39.8 

34.5 

39.2 

45.8 

54.7 

39.0 

36.4 

5 

42.9 

47.3 

34.5 

24.8 

45.8 

52.2 

39.0 

37.7 

6 

78.2 

56.8 

50.2 

50.3 

57.8 

55.0 

56.2 

54.3 

250.0 

213.8 

188.0 

1142.2 

241.0 

227.8 

212.6 

183.3 

1  The  copper  was  not  determined  in  period  2  of  this  dog. 

From  these  figures  it  is  apparent  that  by  far  the  larger  part  of  the 
ingested  copper  passes  out  of  the  body  through  the  feces.  The  data 
are  fairly  concordant,  although  there  are  minor  discrepancies  here 
and  there  that  must  be  attributed  in  large  measure  at  least  to  the 
natural  difficulties  of  the  procedure  and  the  complexities  of  the  chemi- 
cal processes  involved.  Taking  the  totals  for  the  six  10-day  periods 
it  is  seen  that  in  dog  No.  3,  which  was  fed  250  milligrams  of  copper 
in  coppered  peas  during  the  60  days  of  the  experiment,  213.8  milli- 
grams of  copper  passed  out  through  the  feces,  equal  to  85.5  per  cent 
of  the  ingested  copper.  With  dog  No.  5,  under  like  conditions,  94.5 
per  cent  of  the  ingested  copper  was  contained  in  the  feces.  In  dog 
No.  6,  where  212.6  milligrams  of  copper  were  fed  in  the  form  of  cop- 
pered peas,  86.2  per  cent  of  the  ingested  copper  passed  out  with 
the  feces.  Taking  the  average  result  of  these  three  experiments  at 
88.8  per  cent  it  follows  that  where  smaU  amounts  of  copper  are  taken 
daily,  as  in  coppered  peas,  through  a  period  covering  two  months,  at 
least  11  per  cent  of  the  ingested  copper  may  be  absorbed  and  retained 
within  the  body,  notably  in  the  Hver.  How  far  the  copper  which  is 
found  in  the  feces  represents  unabsorbed  copper  it  is  impossible  at 
present  to  say.  It  is  to  be  presumed,  however,  that  a  portion  at 
least  of  the  copper  contained  in  the  feces  has  been  absorbed  and  is 
eliminated  by  way  of  the  bile  or  possibly  also  through  the  intestinal 
epithehum;  and  so  into  the  feces. 
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It  is  apparent  from  these  results  that  when  copper  is  taken  into 
the  system,  even  in  relatively  small  amounts  and  in  a  compara- 
tively insoluble  form,  as  in  coppered  peas,  a  certain  proportion  of 
the  copper  is  liable  to  be  absorbed.  Absorbed  copper  must  be 
decidedly  inimical  to  health.  A  soluble  copper  salt  introduced 
directly  into  the  circulation  exercises  a  marked  toxic  action.  It  is 
true  that  there  is  a  decided  difference  between  copper  sulphate,  for 
example,  introduced  directly  into  the  circulating  blood  and  copper  as 
it  exists  in  coppered  peas  introduced  into  the  gastro-intestinal  tract, 
but  if  copper  taken  in  the  latter  form  is  absorbed,  then  it  must  be 
present  to  some  extent  in  the  blood  or  lymph  and  must  be  capable  of 
exerting  some  physiological  action  while  it  is  circulating  through  the 
body.  In  view  of  these  facts  it  seemed  important  to  learn  something 
regarding  the  degree  of  toxicity  of  a  soluble  copper  salt  when  it  is 
introduced  into  the  system  by  intravenous  injection.  Accordingly 
a  few  experiments  were  made  with  rabbits  and  dogs,  using  sulphate 
of  copper  as  the  soluble  copper  salt. 

A  rabbit  weighing  1.8  kilograms  was  the  first  subject.  A  solution 
of  copper  sulphate  containing  0.5  milligram  of  copper  (Cu)  per  cubic 
centimeter  was  injected  slowly  into  the  marginal  vein  of  the  ear.  No 
effects  were  noted  until  10  milhgrams  of  copper  had  been  introduced, 
when  muscular  twitchings  were  observed.  When  13.5  milligrams  of 
copper  had  been  injected,  the  animal  suddenly  ceased  breathing  and 
the  heart  stopped  beating.  The  time  consumed  in  making  the  injec- 
tion was  35  minutes. 

In  a  second  experiment  a  rabbit  weighing  2.4  kilograms  was  em- 
ployed. This  time  20  cubic  centimeters  of  a  solution  of  copper  sul- 
phate containing  10  milligrams  of  copper  (Cu)  were  injected  into  the 
marginal  vein  of  the  ear,  the  time  of  injection  being  23  minutes. 
No  symptoms  of  any  sort  manifested  themselves,  but  the  animal 
died  suddenly  four  hours  after  the  injection. 

In  a  third  experiment  a  sHghtly  larger  rabbit  was  used,  while  the 
copper  solution  was  still  more  dilute  and  the  period  of  injection  was 
greatly  lengthened.  Ten  milhgrams  of  copper  as  copper  sulphate 
dissolved  in  100  cubic  centimeters  of  0.7  per  cent  sodium  chloride  were 
injected  into  the  marginal  vein  of  the  ear  of  a  rabbit  weighing  2.55 
kilograms,  the  injection  period  being  1 J  hours.  No  symptoms  of  any 
kind  were  observed  during  the  injection  period.  On  completion  of 
the  injection  the  bladder  was  emptied,  about  100  cubic  centimeters  of 
bloody  urine  being  obtained.  The  animal  was  placed  in  a  cage,  but 
refused  to  eat,  and  died  during  the  night,  about  30  hours  after  the 
injection.  Nothmg  abnormal  could  be  seen  in  the  autopsy.  Bloody 
urine  amounting  to  490  cubic  centimeters  was  collected  during  the 
experiment  and  tested  for  copper,  but  with  negative  results. 

In  the  next  experiment  the  amount  of  copper  injected  was  con- 
siderably smaller.     A  rabbit  weighing  2.55  kilograms  received  5  milli- 
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grams  of  copper  as  copper  sulphate,  dissolved  in  50  cubic  centimeters 
of  sodium  chloride  solution,  by  injection  into  the  marginal  vein  of  the 
ear,  the  period  of  injection  being  30  minutes.  There  were  no  visible 
effects  from  the  use  of  the  copper,  but  the  animal  died  during  the  night. 
During  the  experiment  140  cubic  centimeters  of  bloody  urine  were 
collected  and  tested  for  copper,  but  with  negative  results. 

A  dog  weighing  7.1  kilograms,  under  anesthesia,  received  10  milli- 
grams of  copper  as  copper  sulphate,  dissolved  in  100  cubic  centimeters 
of  sodium  chloride,  by  injection  into  a  branch  of  the  jugular  vein,  the 
period  of  injection  being  1  hour.  The  animal  was  then  placed  in  a 
cage  and  the  urine  and  feces  collected  for  a  period  of  seven  days,  when 
the  animal  was  killed  by  chloroform.  During  this  period  the  animal 
refused  to  eat  and  was  inclined  to  vomit  almost  immediately  after 
taking  water.  During  the  last  few  days  the  animars  breathing  was 
noticeably  labored.  The  autopsy  showed  the  kidneys  very  much 
shrunken  and  lumpy.  The  weight  of  both  together  was  33  grams, 
while  the  weight  of  the  liver  was  200  grams.  No  copper  could  be 
found  in  the  kidneys,  but  in  the  liver  there  were  2.2  milligrams  of 
copper  (Cu).  Except  for  a  diarrhea  on  the  second  day,  only  5  grams 
(dry  weight)  of  feces  were  passed,  and  only  about  800  cubic  centi- 
meters of  urine  during  the  entire  experiment.  No  copper  could  be 
found  in  the  feces  or  urine,  or  in  the  feces-urine  mixture  passed  during 
the  diarrhea  of  the  second  day. 

While  it  is  true  that  these  quantities  of  copper  introduced  intra- 
venously are  relatively  large  per  kilogram  of  body  weight,  yet  the 
experiments  serve  to  illustrate  how  intensely  toxic  soluble  copper 
may  prove,  under  some  conditions  at  least.  In  the  last  experiment 
quoted  above,  with  a  rabbit  of  2.55  kilograms,  the  quantity  of  copper 
introduced  intravenously  amounted  to  1.9  milligrams  (Cu)  per  kilo- 
gram of  body  weight.  In  the  case  of  the  dog  weighing  7.1  kilograms, 
the  copper  introduced  into  the  circulation  amounted  to  1.4  milli- 
grams (Cu)  per  kilogram  of  body  weight.  In  both  cases  the  toxicity 
of  the  copper  was  very  evident,  even  though  the  copper  was  intro- 
duced into  the  circulation  very  gradually.  Although  the  dog  was 
chloroformed,  it  would  undoubtedly  have  died  in  time  from  the 
effects  of  the  copper.  In  the  feeding  experiments  with  coppered  peas 
the  maximum  doses  given  were  0.5  milligram  of  copper  (Cu)  per 
kilogram  of  body  weight.  This  is  about  one-third  the  dosage  of 
soluble  copper  introduced  directly  into  the  blood  in  the  case  of  the 
experiment  with  the  dog.  Obviously,  when  copper  is  taken  in  the 
form  of  greened  vegetables,  the  amount  present  in  the  blood  at  any 
one  time  is  probably  very  small.  Still,  it  is  well  to  emphasize  the 
fact  that  copper  in  solution  circulating  throughout  the  body  is  a  very 
toxic  agent;  even  when  present  in  the  circulation  in  very  minute 
quantities  its  physiological  action  is  likely  to  show  itself  in  some 
form. 
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FEEDING  EXPERIMENTS  WITH  MONKEYS. 

Four  monkeys  of  about  the  same  size,  all  from  the  same  shipment, 
purchased  in  New  York,  served  as  subjects  for  another  series  of  feed- 
ing experiments,  in  which  it  was  intended  to  use,  as  in  the  case  of  the 
dogs,  coppered  peas.  It  was  found  on  preliminary  trial,  however, 
that  the  monkeys  could  not  be  made  to  eat  peas  in  any  form;  indeed, 
they  could  not  be  induced  to  touch  them  whether  they  were  greened 
with  copper  or  not.  The  experiment,  therefore,  resolved  itself  into 
a  feeding  test  in  which  copper  sulphate  was  employed.  The  copper 
salt  was  fed  daily — dissolved  in  a  little  water — mixed  with  ground 
banana,  a  food  which  the  monkeys  ate  readily.  The  copper  solution 
used  contained  0.03  milligram  of  metallic  copper  per  cubic  centimeter. 

Monkey  No.  1,  female,  weighed  1.8  kilograms;  monkey  No.  2, 
female,  weighed  1.4  kilograms;  monkey  No.  3,  female,  weighed  1.6 
kilograms;  monkey  No.  4,  male,  weighed  1.4  kilograms. 

The  animals  were  kept  in  roomy  cages,  suitably  constructed  for 
the  collection  of  the  excretions.  The  feeding  experiment  with  copper 
began  on  June  8,  monkeys  Nos.  1,  2,  and  3  receiving  1  milligram  of 
metallic  copper  per  day.  Monkey  No.  4  served  as  a  control,  and  was 
fed  on  a  diet  entirely  free  from  copper.  The  daily  diet  was  varied  as 
much  as  possible,  the  principal  articles  of  food  being  bread,  oats, 
cracked  corn,  lettuce,  spinach,  carrots,  and  bananas. 

The  periods  were  six  in  number,  each  of  10  days^  duration,  the 
entire  feeding  experiment  thus  covering  60  days.  During  the  sec- 
ond period  of  10  days  the  copper-fed  monkeys  received  2  milligrams 
of  metallic  copper  daily.  This  dosage  was  adhered  to  until  the  be- 
ginning of  the  sixth  period,  when  it  was  increased  to  3  milligrams  of 
copper  per  day  in  the  form  of  copper  sulphate.  Throughout  the  en- 
tire 60  days  all  the  monkeys — the  copper-fed  animals  and  the  control 
animal — remained  perfectly  well,  showing  no  apparent  effects  from 
the  copper  fed.  The  experiment  was  terminated  August  7,  on  which 
date  all  four  monkeys  were  chloroformed.  All  the  tissues,  together 
with  some  muscle,  were  removed;  samples  were  preserved  in  Zenker^s 
fluid  for  microscopic  examination  by  Prof.  Smith,  while  the  larger 
portions  of  the  tissues  were  subjected  to  chemical  analysis. 

Owing  to  the  fact  that  it  was  impossible  to  make  the  monkeys  eat 
coppered  peas,  the  experiment  does  not  possess  the  value  it  would 
otherwise  have  had.  It  seems  unnecessary,  therefore,  to  enter  upon 
any  detailed  presentation  of  the  various  data  collected,  especially  as 
most  of  the  results  were  negative  in  character. 

The  urines  of  aU  the  animals  were  collected  throughout  the  entire 
experiment,  but  on  chemical  analysis  no  trace  of  copper  was  found 
in  any  of  these  excretions. 

The  feces  collected  in  the  different  periods  were  subjected  to 
analysis  for  copper  and,  as  in  the  experiments  with  the  dogs,  copper 
was  found  in  relatively  large  abundance. 
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The  individual  organs  and  tissues  were  likewise  analyzed  for  copper, 
but  no  trace  of  copper  was  found  in  any  of  the  tissues  of  the  body, 
except  in  the  liver.  In  the  livers  of  monkeys  Nos.  1,  2,  and  3  traces 
of  copper  were  found,  but  the  amount  in  each  animal  was  too  small 
to  be  weighed.  The  methods  of  analysis  used  for  separatiag  the 
copper  from  the  excretions  and  from  the  tissues  were  the  same  as 
previously  described  in  the  experiments  with  dogs. 

The  results  collectively  confirm,  in  a  measure  at  least,  the  results 
obtained  in  the  more  satisfactory  feeding  experiments  with  dogs.  In 
view,  however,  of  the  small  size  of  the  animals  and  the  consequent 
small  weight  of  the  individual  organs,  coupled  with  the  difficulty  of 
determining  traces  of  copper  in  such  organic  material,  the  experi- 
ment does  not  add  anything  of  importance  to  what  has  already  been 
reported.  Further,  the  refusal  of  the  animals  to  eat  coppered  peas 
detracts  from  the  value  of  the  experiment  as  a  study  of  the  absorp- 
tion and  distribution  of  copper  when  the  latter  is  eaten  in  greened 
vegetables.  The  results  of  the  experiment  serve  to  demonstrate  the 
general  principle  that  copper  compounds  when  eaten  are,  in  some 
degree  at  least,  absorbed  and  tend  to  undergo  deposition  in  the  liver, 
the  larger  proportion  of  the  copper  ingested  appearing  in  the  feces. 

CONCLUSIONS. 

These  experiments  serve  to  show  that  when  coppered  vegetables 
are  eaten  with  the  food  a  certain  proportion  of  the  copper  is  ab- 
sorbed and  may  be  temporarily  deposited  in  the  liver.  Even  when 
taken  in  very  small  amounts,  copper  ingested  in  this  way  is  prone  to 
be  absorbed  in  some  degree,  and  thus  constitutes  a  menace  to  good 
health.  The  conclusion  seems  obvious  that  vegetables  which  have 
been  greened  with  copper  salts  are  adulterated,  because  they  con- 
tain an  added  poisonous  or  deleterious  ingredient  which  may  render 
such  articles  of  food  injurious  to  health,  whether  taken  in  large  quan- 
tities or  in  small  quantities.  In  any  event,  there  is  an  element  of 
danger  in  coppered  foods  which,  from  a  physiological  standpoint, 
should  not  be  ignored. 
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HISTOLOGICAL  EXAMIXATIOX   OF  THE    TISSUES  OF 
DOGS  AND  MONKEYS. 


Bv  Theobald  Smith. 


The  tests  made  under  the  du-ection  of  Prof.  Chittenden  on  dogs 
and  monkeys  offered  the  means  of  examining  the  subjects  at  the 
end  of  the  experiment  and  preserving  small  portions  of  various  organs 
for  histological  examination.  Any  differences  between  the  dogs 
which  had  been  fed  ^\'ith  the  substances  containing  copper  salts  and 
those  reserved  as  controls,  made  manifest  by  the  methods  employed, 
could  then  be  noted  and  studied.  For  this  purpose  the  wTiter  urged 
before  the  beginnuig  of  the  test  the  purchase  of  dogs  of  the  same 
Htter,  if  possible,  so  as  to  eliminate  differences  due  to  breeds,  feed, 
and  environment  which  other%^'ise  might  be  charged  to  the  substances 
ingested.  Of  the  eight  dogs  included  lq  the  experiment,  two  were 
of  the  same  litter.  One  of  these  was  included  among  the  controls, 
the  other  among  those  fed  with  coppered  peas.^ 

The  methods  employed  in  preparing  tissues  were  those  current 
in  pathological  laboratories.  The  tissues  removed  immediately 
after  the  animal  had  been  killed  with  chloroform  were  placed  in 
Zenker's  fluid  and  10  per  cent  formalia.  The  Zenker's  fluid  was  re- 
moved after  24  hours,  the  tissues  washed  in  running  water  for  24 
hours,  and  then  hardened  in  48  per  cent,  67  per  cent,  and  82  per  cent 
alcohol.  They  remained  in  82  per  cent  alcohol  for  some  weeks  and 
were  then  embedded  in  paraffin,  and  the  sections,  prepared  from  the 
paraffin  blocks,  were  stained  ia  hematoxylin  and  eosin  and  in  eosin 
and  alkaUne  methylene  blue.  Portions  of  tissues  in  formalin  v»'ere 
kept  ia  that  fluid.  Other  portions  were  hardened  in  alcohol  of  ascend- 
ing strengths  and  stored  thereia.  The  histological  examination  of 
the  tissues  was  restricted  to  those  fixed  in  Zenker's  fluid. 

The  autopsies  of  dogs  Nos.  1  to  7,  inclusive,  were  performed  by 
the  writer  in  conjunction  wdth  Prof.  Underbill,  June  29  and  30,  and 
July  1,  1911,  at  Xew  Haven,  Conn.,  in  the  laboratories  of  Prof. 
Chittenden.  Dog  Xo.  8  was  killed  earlier  and  the  tissues  sent  to  the 
writer  after  having  been  fixed  and  hardened  as  described  above. 
"When  the  day  set  for  the  autopsies  of  the  four  monkey's  arrived  the 

1  It  should  be  stated  here  that  the  \\Titer  voluntarily  abstained  from  learning  the  nature  of  the  treatment 
to  which  the  dogs  had  been  subjected  until  all  of  the  microscopic  work  had  been  completed. 
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writer  was  confined  to  his  bed  on  account  of  illness,  and  the  tissues 
were  fixed  and  hardened  by  Prof.  Underbill  and  subsequently  sent 
to  Boston  for  further  study.^ 

EXAMINATION  OF  THE  DOGS. 

The  autopsy  included  a  thorough  examination  of  the  thoracic 
and  abdominal  viscera,  the  bones,  the  brain,  and  the  spinal  cord. 

Dog  No.  1.     Control.     Received  uncoppered  peas.     Chloroformed  July  1,  1911. 

The  only  noteworthy  abnormalities  were  as  follows:  Considerable 
mucus  covers  mucosa  of  stomach.  Slight  patchy  congestion  of 
mucosa  of  small  intestine.  Peyer's  patches  conspicuous.  Hook- 
worms (Uncinaria)  in  moderate  numbers  attached  to  mucous  mem- 
brane of  small  intestine.     Large  numbers  of  Trichuris  in  caecum. 

Scattered  over  various  lobes  of  the  lungs  are  subpleural,  hyperannic 
to  hemorrhagic  nodules,  from  the  barest  specks  up  to  2  mm.  in 
diameter. 

Kidneys,  after  removal  of  capsule,  show  gray  to  yellowish  white 
areas  not  elevated  above  the  surface,  about  1  to  1.5  mm.  in  diameter 
and  0.5  to  1  cm.  apart.     Similar  foci  seen  on  section  in  the  cortex. 

The  histological  examination  included  a  piece  of  the  lungs,  liver^ 
stomach,  th^Toid,  spleen,  skeletal  muscles,  three  different  lymph 
nodes,  kidney,  bladder,  three  regions  of  small  intestine,  two  of  large 
intestine,  spinal  cord,  and  medulla. 

The  superficial  portion  of  the  mucous  membrane  of  stomach  ap- 
pears as  if  some  slight  auto-digestion  had  taken  place.  No  other 
changes  noticed.  In  small  intestine  there  seems  to  be  a  slight  in- 
crease in  the  polynuclear  leucocytes  in  the  capillaries  of  the  expanded 
free  ends  of  villi.  Possibly  a  slight  predominance  of  mucous  cells 
in  ileum. 

In  the  caecum  the  specimens  of  Trichuris  are  threaded  beneath  the 
surface  layer  of  epithelium,  which  is  more  or  less  atrophied  at  these 
points.  No  adjacent  cell  changes,  either  infiltrative  or  proliferative, 
detected.  Several  circular  holes  in  the  section  interpreted  as  trans- 
verse sections  of  distended  tubules  with  epithelium  atrophied  or 
completely  destroyed  and  replaced  by  cell  debris.     These  changes  in 

1  The  material  obtained  from  the  dogs  and  monkeys  (tissues  in  alcohol,  paraffin  blocks,  and  slides  of 
stained  sections)  is  stored  in  the  Laboratory  of  Comparative  Pathology,  Harvard  Medical  School,  Bo^x^a, 
Mass.,  under  the  following  designations: 
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the  tubules  may  be  due  to  the  mechanical  plugging  of  their  mouths 
by  the  overlying  parasites. 

Liver  cells  of  normal  appearance;  substance  of  cell  in  form  of  net- 
work, inclosing  transparent  spaces  (glycogen?).  One  focus  about 
0.5  mm.  diameter  consists  of  a  space  in  the  tissue  filled  with  a  dense 
mass  of  red  cells  and  a  peripheral  mantle  of  polynuclear  ieucocytes. 
Several  other  smaller  foci  of  polynuclears  in  same  section. 

In  spleen,  malpighian  bodies  somewhat  prominent.  Pigment  not 
noticeable. 

In  kidney  sections  a  slight  amount  of  fat  in  convoluted  tubules. 
Several  foci  in  cortex,  one  directly  under  capsule,  probably  corre- 
sponding to  the  gray  areas  seen  at  autopsy.  Tnese  foci  composed 
centraUy  of  relatively  large  endothelial  elements  (epithelioid)  and  on 
periphery  of  lymphoid  cells. 

The  lung  sections  show  minute  irregular  foci  of  consolidation,  due 
to  the  filling  of  some  of  the  alveoli  with  endothelial  cells,  others  with 
polynuclear  leucocytes.  Red  cells  are  generally  diffused  through  the 
foci,  together  with  fibrin. 

In  sections  from  two  pieces  of  muscular  tissue  a  few  cell  foci  occur, 
some  formed  centrally  of  endothelial  elements  and  with  a  peripheral 
mantle  of  round  or  lymphoid  cells;  others  made  up  chiefly  of  round 
ceUs.     Tiiese  foci  are  about  as  large  as  those  in  tlie  kidneys. 

In  sections  of  tlie  thyroid  most  of  the  acini  do  not  contain 
coUoid.  Two  cell  foci  occur,  in  character  similar  to  those  in  the 
muscles.  In  the  center  of  each  a  cross  or  oblique  section  of  a  foreign 
body  is  visible  which  on  closer  examination  proves  to  be  a  larval 
nematode  worm. 

The  general  resemblance  of  the  cell  foci  found  in  the  lungs  muscles, 
thyroid  gland,  and  kidney  point  to  a  common  cause.  These  foci 
have  much  resemblance  to  tubercles,  and  the  slight  differences  among 
themselves  observed  are  probably  traceable  to  tlie  different  levels  of 
the  nodules  from  wliich  the  sections  were  cut.  The  worms  found  in 
the  thyroid  nodules  make  it  quite  certain  that  all  of  them  in  the 
organs  examined  are  due  to  the  irritation  caused  by  the  worm.  Tiie 
identity  of  the  worms  was  not  revealed,  although  they  are  probably 
not  the  larv?e  of  the  hookworms  found  in  the  small  intestine. 

This  dog  has  shown  nothing  abnormal  so  far  as  the  examination 
has  gone.  The  parasitic  invasion  of  the  organs  was  probably  under 
way  when  the  experiment  began  and  has  probably  had  no  appreciable 
influence  on  the  health  of  the  animal. 

Dog  No.  2.     Control.     Received  no  peas.     Chloroformed  July  1,  1911. 

In  the  small  intestine  a  moderate  number  of  Ascaris  and  Dipyl- 
lidium  (tapeworms).  No  other  parasites  detected.  Mucosa  overlaid 
with  a  thin  layer  of  a  mass  resembling  flour  paste  and  not  easily 
rubbed  off.     Lower  half  bile  stained  and  slightly  reddened  in  spots. 
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In  azygos  lobe  of  lungs,  a  semitranslucent  focus,  subpleural,  about 
5  mm.  diameter. 

No  other  appearances  worthy  of  note. 

The  histological  examination  included  a  portion  of  the  following 
organs:  Skin,  stomach,  three  regions  of  small  intestine,  large  intes- 
tine, liver,  pancreas,  spleen,  kidney,  bladder,  two  lymph  nodes,  lung, 
skeletal  muscle,  thyroid,  thymus,  and  spinal  cord. 

The  sections  of  stomach  and  intestines  show  nothing  abnormal 
In  the  liver  sections  the  cells  have  a  rarified  appearance  (glycogen?). 
A  small  number  of  isolated  cells,  disseminated  irregularly,  contain 
large  (probably  fat)  vacuoles.  Several  very  small  collections  of 
endothelial  cells  in  the  capillaries. 

The  small  pneumonic  focus  found  at  autopsy  in  the  lungs  is  char- 
acterized by  the  presence  of  a  mixture  of  endothelial  and  polynu- 
clear  leucocytes  in  a  delicate  network  of  fibrin.  Some  pigment  in 
adventitia  of  blood  vessels. 

The  thyroid  gland  contains  a  moderate  amount  of  colloid  material. 
In  the  section  several  parathyroid  bodies.  In  the  spleen  a  moderate 
amount  of  orange  pigment. 

With  the  exception  of  the  minute  pneumonic  focus  this  animal 
shows  no  marked  deviation  from  the  normal. 

Dog  No.  3.     Received  coppered  peas.     Chloroformed  June  30,  1911. 

The  organs  are  normal  with  the  following  exceptions:  Slight  coat- 
ing of  mucus  and  some  slightly  reddened  areas  in  small  intestine. 
Many  specimens  of  Uncinaria  or  hookworm  attached  to  the  mem- 
brane. There  were  also  numerous  specimens  of  Ascaris  canis  present. 
Peyer's  patches  prominent.  In  caecum  about  a  dozen  specimens  of 
Trichuris. 

In  the  cortex  of  both  kidneys  a  few  round,  grayish  areas  about  1 
mm.  diameter:  not  distinguishable  from  the  normal  tissue  except  by 
their  color. 

Scattered  through  lungs  are  subpleural,  opaque,  hypersemic  nod- 
ules varying  in  size,  the  largest  being  about  2  mm.  in  diameter. 

Tlie  histological  examination  included  a  piece  of  the  following 
tissues  and  organs:  Skin,  stomach,  two  regions  of  small  intestine, 
large  intestine,  liver,  pancreas,  spleen,  kidney,  two  lymph  nodes, 
lung,  skeletal  muscles,  thyroid,  thymus,  spinal  cord,  medulla,  and 
cerebrum. 

Sections  of  stomach  and  small  intestines  show  nothing  noteworthy. 
Slight  increase  of  c-ells  between  tubules  in  the  mucosa  of  caecum  to 
which  large  numbers  of  Trichuris  are  attached. 

Liver  cells  show  moderate  fat  vacuolation  in  a  zone  around  portal 
areas  and  in  bands  extending  from  one  central  vein  to  the  next,  thus 
forming  a  network.  Moderate  numbers  of  very  small  lymphoid  and 
polynuclear-cell  masses  (6  to  30  cells  in  a  group). 
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In  section  of  kidney  several  foci  ascribable  to  a  nematode  as  in  dog 
No.  1.  One  hyaline  cast  in  tubule.  In  convoluted  tubules  the 
vacuolation  suggests  some  fat  as  in  dog  No.  1. 

In  one  section  from  muscular  tissue  of  abdomen  three  foci  like  those 
in  dog  No.  1.  In  one  of  these  the  center  is  made  up  of  poljmuclear 
leucocytes  and  a  larval  nematode  in  cross  section.  Outside  of  this 
nucleus  Is  a  zone  of  endothelial  and  giant  cells.  Outside  of  this  is  a 
formmg  capsule  of  young  granulative  tissue.  In  a  second  focus  the 
center  is  composed  of  a  dense  mass  of  nuclear  debris. 

In  sections  of  the  lungs  the  same  worm  lesions  found  as  in  No.  1. 

The  thyroid  gland,  like  that  of  No.  1,  is  nearly  free  from  colloid. 
No  worm  nodules  detected.  The  spleen  shows  the  same  features  as 
that  of  No.  1. 

Dog  No.  4.  Received  coppered  peas.     Chloroformed  June  30,  1911. 

Both  eyes  show  small  masses  of  whitish  secretion.  In  one  a  faint 
opaque  spot  on  cornea.  Slight  scaly  condition  of  skin  on  limbs  sug- 
gesting mange. 

In  smaU  intestines  many  small  specimens  of  tapeworms  (Dipylli- 
dium)  and  one  Ascaris. 

No  abnormalities  of  other  organs  detected. 

The  histological  examination  included  a  piece  of  the  following 
tissues  and  organs:  Skin,  stomach,  two  regions  of  small  intestine, 
large  intestine,  liver,  pancreas,  spleen,  kidney  and  bladder,  lymph 
node,  lung,  skeletal  muscle,  thyroid,  and  spinal  cord. 

Sections  of  liver  show  accentuation  and  distention  of  intralobular 
capillaries  with  red  cells.     Cells  stain  more  or  less  solidl^^. 

Slight  vacuolation  of  cells  of  convoluted  tubules  of  kidneys  sug- 
gesting fat. 

In  section  of  lymph  node,  polynuclear  cells  rather  abundant. 
Some  pigment. 

In  lungs  capillaries  distended  with  red  cells.  Some  pigment  hi 
adventitia  of  blood  vessels  as  in  No.  2. 

In  section  of  skm  some  exfoliated  epithelium  still  clmging  to  sub- 
jacent layers,  but  signs  of  scabies  not  seen. 

Follicles  of  thyroid  greatly  distended  with  coHoid.  Epithelium  of 
follicle  very  low. 

Dog  No.  5.  Received  coppered  peas.     Chloroformed  June  30,  1911. 

Some  whitish  frothy  masses  in  the  otherwise  empty  stomach.  In 
small  intestine  some  specimens  of  Ascaris  and  many  ta]xnvorm.-; 
(Dipyllidium) . 

In  kidneys,  an  section,  the  basal  half  of  cortex  is  streaked  with 
yellowish  lines.     Nothing  else  of  note  observed. 

The  following  organs  and  tissues  were  examined  histologically,  one 
piece  bemg  taken  from  each:  Skin,  stomach,  two  regions  of  small 
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intestine,  large  intestine,  pancreas,  spleen,  kidney  and  bladder,  two 
lymph  nodes,  lung,  skeletal  muscle,  thyroid,  and  spinal  cord. 

Nothing  noteworthy  in  sections  of  stomach  and  intestines.  (Liver 
section  missing.)  In  kidneys  markedly  vacuolated  appearance  of 
epithelium  in  tubules  of  columns  of  Ferrein,  probably  due  to  crystals, 
remaining  untmted  in  sections. 

In  one  area  of  lymph  node  section,  marked  diffuse  infiltration  of 
polynu clear  leucocytes.  In  lungs  only  traces  of  pigment;  no  lesions 
found.  Slight  exfoliation  of  skin  epithelium  as  in  No.  2  and  No.  4. 
Colloid  abundant  in  thyroid,  but  less  so  than  in  No.  4. 

Dog  No.  6.  Keceived  coppered  peas.     Chloroformed  June  29,  1911. 

Slight  excoriations  about  head.  Some  slightly  roughened  patches 
of  skin  on  fore  feet.  Stomacli  fairly  distended,  firm.  On  opening, 
the  hard  contents  found  consisting  of  pieces  of  strap  from  the  dog's 
muzzle,  gnawed  and  swallowed  by  him  and  molded  into  a  large 
roundish  mass.     No  noticeable  erosions  of  mucosa. 

In  small  intestine  one  specimen  of  Uncinaria  attached  to  mucosa. 
In  ileum  an  area  of  mucosa  7  to  8  cm.  long  covered  complete^  with 
small  specimens  of  tapeworms  (Dipyllidium) . 

Feces  in  laige  mtestine  dry,  blackish,  rather  firmlj^  adherent  to 
mucosa. 

The  following  organs  and  tissues  were  examined  microscopically, 
one  piece  from  each:  Stomach,  two  regions  of  small  intestine,  large 
intestine,  liver,  pancreas,  spleen,  kidney,  tymph  node,  lung,  skeletal 
muscle,  heart  muscle,  thyroid,  spinal  cord,  and  medulla. 

The  sections  of  this  case  presented  nothing  noteworthy. 

Dog  No.  7.  Female.  Received  copper  sulphate;  no  peas.  Chloroformed  June  30, 
1911. 

The  mucosa  of  small  intestine  coated  with  a  bile-stained  layer  of 
mucus  not  removed  by  washing,  but  readily  with  stroke  of  knife. 
Slight  congestion  of  undertying  membrane.  Some  specimens  of 
Ascaris  and  tapeworms  present. 

Directly  under  capsule  of  kidneys  a  small  number  of  cysts  1  to  1.5 
mm.  in  diameter.  Cortex  somewhat  paler  and  more  yellowish  than 
normal. 

In  this  animal  the  following  organs  and  tissues  were  examined  irr 
sections:  Skin,  stomach,  two  regions  of  small  intestine,  large  intes- 
tine, liver,  pancreas,  spleen,  kidney  and  bladder,  lymph  node,  lung, 
skeletal  muscle,  thyroid,  and  spinal  cord. 

In  sections  of  lower  small  intestine  there  appears  to  be  more  than 
the  usual  amount  of  mucus.  Moderate  number  of  cells  in  section  of 
liver  containing  vacuoles  (fat)  in  a  zone  around  portal  areas.  Some 
small  endothelial  cell  foci.  In  kidney  sections  a  considerable  number 
of  small-cell  foci  almost  wholly  in  interstitial  tissue  of  cortex.  Some 
are  small  with  cells  loosely  disposed  among  tubules.     Several  are 
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long,  extending  as  a  band  from  capsule  through  to  medulla  and 
mvolving  the  glomeruli  in  atrophic  changes.  One  small  subcapsular 
cyst.  In  section  of  thj-roid,  a  parathyroid  included.  Much  colloid. 
Among  the  follicles  an  irregular  group  of  confluent  masses  of  colloid 
and  blood  corpuscles  suggesting  rupture  and  disappearance  of 
parenchyma. 

In  section  of  skin  supposed  to  be  diseased,  a  dense  mass  of  cells  of 
the  epidermis,  the  result  of  inflammation,  attached  to  underljdng  cells 
and  suggesting  a  fungous  disease.  The  remaining  tissues  show 
nothing  noteworthy. 

Dog  No.  8.  Received  copper  sulphate;  no  peas.     Chloroformed  June  9,  1911. 

Autopsy  not  witnessed.  Fixed  and  hardened  tissues  received  from 
Prof.  Chittenden's  laboratory  b}'  express.  Of  these  there  was  exam- 
ined one  piece  of  the  following  organs  and  tissues:  Stomach,  two 
regions  of  small  intestine,  liver,  pancreas,  spleen,  kidney,  lung, 
skeletal  muscle,  and  spinal  cord. 

In  sections  of  stomach  nothing  noteworth3\  In  small  intestine 
epithelium  very  low  and  mucus  cells  scarce  as  compared  with  other 
dogs.  Liver  cells  all  solidly  stained.  Slight  increase  in  polynuclear 
cells  in  capillaries.  One  minute  focus  made  up  of  polynuclears  among 
disintegrated  parench}Tna  cells. 

In  kidney  sections,  considerable  diffuse  and  focal  increase  of  cells 
in  mterstitial  tissue  of  cortex  associated  with  crowding  apart  and 
atrophy  of  tubules.  Focal,  more  or  less  bandlike  areas  of  round-cell 
infiltration  from  capsule  to  medulla,  with  occasional  necrosis  of 
tubules.     Hyaline  casts  in  tubules  associated  with  these  lesions. 

A  considerable  number  of  polynuclear  leucocytes  in  capillaries  of 
lungs. 

Spleen  section  uniformly  permeated  ^^dth  poh^nuclear  cells.  Very 
large  amount  of  pigment  and  intracellular  clumps  of  red  cells. 

A  comparison  of  the  gross  and  minute  pathological  conditions 
found  in  the  eight  dogs  shows  a  relativeh^  slight  yield  from  these 
methods  of  inquiry.     A  few  facts,  however,  seem  worthy  of  note. 

There  has  been  no  noticeable  influence  of  the  copper  salts  on  the 
parasites  in  the  digestive  tract.  Thus,  dogs  Nos.  1  and  3  were  from 
the  same  litter  and  probably  infested  alike  with  worms  at  the  start. 
But  the  autopsy  showed  no  difference,  although  No.  3  had  been  f { d 
with  coppered  peas  and  No.  1  with  uncoppered  peas.  Parasites  were 
also  present  in  the  other  dogs  fed  with  coppered  peas.  How  manv 
had  been  driven  off  by  the  feeding  can  not  be  told.  The  original 
content  of  parasites  may  have  varied  considerably,  since  the  remain- 
ing dogs  (Nos.  2,  4  to  8)  came  from  different  places.  Only  Nos.  1 
and  2  are  of  any  value,  and  in  these  the  content  of  the  digestive  tract 
in  parasites  is  nearly  the  same.  In  general  it  can  be  stated  that  the 
feedmg  with  coppered  peas   did  not  have   any  decided  vermifuge 


460  COPPEE   AND    THE    HEALTH    OF    MAN. 

action.  The  invasion  of  the  various  organs  and  tissues  of  Nos.  1 
and  3  by  some  larval  nematode  worm  had  probably  taken  place 
before  the  feeding  began.  No  influence  of  the  feeding  is  recogniz- 
able, as  the  focal  lesions  are  the  same  in  both  dogs. 

Of  the  two  dogs  fed  with  copper  sulphate  some  parasites  were 
found  in  dog  No.  7.  The  Avriter  did  not  make  an  examination  of 
No.  8,  and  no  notes  are  at  hand  on  the  presence  of  intestinal  parasites 
in  this  case.  Here,  also,  we  may  state  that  even  the  copper  sulphate 
did  not  completely  remove  intestinal  parasites. 

Very  little,  if  any,  appreciable  differences  were  found  between  the 
controls  on  the  one  hand  (Nos.  1  and  2)  and  the  dogs  fed  with  cop- 
pered peas  on  the  other  (Nos.  3  to  6).  There  was  some  fat  in  the 
liver  of  No.  3  as  compared  with  his  (control)  brother  No.  1.  More 
than  this  can  not  be  stated.  There  is,  however,  a  distinction  to  be 
drawn  between  the  dogs  fed  with  coppered  peas  and  those  fed  with 
copper  sulphate.  No.  8  was  chloroformed  before  the  close  of  the 
experiment  because  ill.  In  both  No.  7  and  No.  8  there  was  present 
an  interstitial  inflammation  of  the  kidneys  localized  in  the  cortex, 
which  was  absent  in  all  the  others.  The  kidney  lesions  in  Nos.  1 
and  3  were,  as  already  stated,  due  to  parasites.  In  No.  8  there  were 
also  other  lesions  (extensive,  fresh  pigment  in  the  spleen,  leucocytosis). 

HISTOLOGICAL  EXAMINATION  OF  TISSUES  FROM  MONKEYS. 

As  stated  above,  the  wiiter  was  unable  to  witness  the  autopsies  of 
the  four  monkeys  included  in  the  experiment.  The  tissues,  as  given 
below,  were  prepared  and  examined  with  those  of  the  dogs.  Only 
tissues  fixed  in  Zenker's  fluid  were  studied. 

Monkey  No.  1.  Fed  sulphate  of  copper.     Chloroformed  August  7,  1911. 

The  tissues  examined  included  the  following:  Small  intestine,  three 
regions,  large  intestine,  liver,  kidney  and  bladder,  spleen,  lungs,  heart 
muscle,  and  spinal  cord. 

In  sections  of  small  intestine  slight  increased  desquamation  of  cells. 
In  liver,  cells  more  or  less  rarefied  (glycogen?).  A  few  small 
lymphoid-cell  groups  in  portal  areas  or  within  lobules.  In  several 
tubules  of  kidneys,  groups  of  necrotic  cells,  i.  e.,  with  strongly  pycnotic 
nucleus  and  metachromatic  staining  of  protoplasm.  Malpighian 
bodies  of  spleen  very  prominent. 

Monkey  No.  2.  Fed  sulphate  of  copper.     Chloroformed  August  7,  1911. 

Tissues  examined  included  the  stomach,  small  intestine,  large 
intestine,  liver,  kidney  and  bladder,  spleen,  lungs,  and  spinal  cord. 

In  stomach  section  some  slight  increase  in  intertubular  lymphoid 
tissue.  In  the  liver  section  a  few  small  lymphoid-cell  groups  only. 
Tissue  appears  dense  and  sinusoids  partly  effaced.  Parenchyma  cells 
rarefied   (glycogen?).     In  kidneys  some   small  endothelial-ceU  foci. 
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A  mitotic  figure  in  epithelium  of  tubule.     Probably  slight  increase  in 
poljnuclear  leucocytes  of  spleen. 

Monkey  No.  3.  Fed  sulphate  of  copper.     Chlorofonned  August  7,  1911. 

The  tissues  examined  included  stomach,  small  intestine,  large 
intestine,  pancreas,  liver,  kidney  and  bladder,  spleen,  heart  muscle, 
lungs,  and  spinal  cord. 

In  stomach  section  lymph  follicles  at  base  of  tubules  rather  con- 
spicuous. In  liver,  small  lymphoid-cell  groups  scattered  tlirough 
section  rather  more  numerous  than  in  monkey  No.  1.  Malpighian 
bodies  of  spleen  very  large  and  conspicuous.  Nothing  noteworthy  in 
remaining  tissues. 

Monkey  Xo.  4.  Control.     Chloroformed  August  7,  1911. 

Tissues  examined  included  in  this  case  stomach,  small  and  large 
intestines,  liver,  kidney  and  bladder,  spleen,  heart  muscle,  lungs, 
and  spinal  cord. 

Section  of  large  intestme  includes  a  worm-nodule  in  submucous 
tissue.  Sinusoids  of  liver  lobules  barely  indicated.  Cells  stain 
compactly.  In  kidney  sections,  groups  of  necrotic  epithelial  cells  in 
cross  section  of  tubules.  Some  small  endothehal-cell  foci  also  present 
in  interstitial  tissue.  In  spleen  a  moderate  increase  in  polynuclear 
leucocytes.  Alveoli  in  section  of  lungs  filled  with  a  finely  granular 
reddish  stained  material. 

In  these  animals  the  microscopic  examination,  as  far  as  it  went, 
did  not  reveal  any  differences  between  control  and  treated  monkeys. 
It  would  seem  as  if  this  species  of  animal  was  better  able  to  neutralize 
the  poisonous  action  of  copper  sulphate  than  the  dog. 


